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IMEDAZOLYL DERIVATIVES AS CORTICOTROPIN RELEASING 

FACTOR INHIBITORS 

Held of the Invention 

5 The present invention relates to antagonists and pharmaceutical compositions 

comprising said antagonists of the corticotropin releasing factor receptor ("CRF 
receptor") useful for the treatment of depression, anxiety, affective disorders, feeding 
disorders, post-traumatic stress disorder, headache, drug addiction, inflammatory 
disorders, drug or alcohol withdrawal symptoms and other conditions the treatment 
10 of which can be effected by the antagonism of the CRF-1 receptor. 

Background of the Invention 
It has been shown that the neuropeptide, corticotropin releasing factor 
("CRF'), acting through its binding to the CRF-1 receptor, is a primary mediator of 

15 stress- and anxiety-related physiological responses in humans and other mammals by 
stimulating ACTH secretion from the anterior pituitary gland. See A J. Dunn, et al., 
Brain Res. Rev., 15: 71-100 (1990). Antagonists of the CRF-1 receptor, both 
peptides (J. Gulyas, et al., Proc. Natl. Acad. Sci. U.S.A., 92: 10575-10579 (1995) and 
small molecules (J.R. McCarthy, et al., Curr. Pharm. Design, 5: 289-315 (1999), have 

20 demonstrated the ability to ameliorate the effects of stressful stimuli in several animal 
models. In addition, marked elevations of CRF in cerebrospinal fluid have been 
detected in a large portion of individuals diagnosed with major depression and 
anxiety disorders, and the levels correlate with severity of the disease. See F. 
Holsboer, J. Psychiatric Res., 33: 181-214 (1999). Following antidepressant 

25 treatment, the increased CRF levels observed in depressed patients were reduced. 
See CM. Banki, et al., Eur. Neuropsychopharmacol., 2: 107-113 (1992); see also 
Effects of the high-affinity corticotropin-releasing hormone receptor 1 antagonist 
R121919 in major depression: the first 20 patients treated. Zobel AW, Nickel T, 
Kunzel HE, Ackl N, Sonntag A. Ising M, Holsboer F J Psychiatr Res 2000, 34, 171- 

30 181. CRF has also been shown to be a key mediator of several immune system 

functions through its effect on glucocorticoid plasma levels. See E.L. Webster, et al., 
Ann. N.Y. Acad. Sci., 840: 21-32 (1998). Recent reviews of the activity of CRF-1 
antagonists include P J. Gilligan, et al., J. MedL Chem., 43: 1641-1660 (2000) and 
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J.R. McCarthy, et al., Ann. Rep. Med Chem., 34: 11-20 (1999). There appears a 
need to discover novel small molecule CRF antagonists in order to treat a wide 
variety of human disorders including depression, anxiety, bipolar disorder, and other 
stress-related illnesses. See WO 98/35967, WO 99/01454, WO 99/10350, wo 
5 99/67247, 00/01675, WO 00/01697, WO 00/39127, WO 00/59907, WO 00/59908, 
EP 778277, EP81283L 

Summary of the Invention 
Thus according to a first embodiment of the first aspect of the present 
10 invention are provided compounds of Formula (I) 



and pharmaceutically acceptable salts and solvates thereof 
15 wherein 

R 1 is H, Q^alkyl, Ci^haloalkyl, Ci^alkoxy, C^thioalkyl, cyano, halo, C3. 
7 cycloalkyl, -Ci^alkylene-C3_7cycloalkyl, C 2 -6alkenyl or C^alkynyl; 

R 2 is C(D)NR 3 R 4 , D'- D'^OR^XR 4 ) or CH 2 N R^ 4 




CO 



20 



D* is CH2 or a bond; 
D"isC, C-OHorCH 



wherein 



said C is attached to R by a single or double bond; 
said C is attached to R 4 by a single or double bond; 



provided that 



25 



C is not attached to both R 3 and R 4 by 
double bonds; 



said CH is attached to R 3 and R 4 by single bonds; 
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said C of C-OH is attached to R 3 and R 4 by single 
bonds; 

D is O or S; 

R 3 and R 4 are each independently selected from the group consisting 
5 of H, Ci^alkyl, Cj^haloalkyl, -Ci-6hydroxyalkyl, -Ci_ 

4 alkylene-0-Ci^alkyl, -Ci^alkylene-Ci^thioalkyl, -C 2 - 
6alkylidene-(Ci-4alkoxy)2, C 3 _ 7 cycloalkyl, -Ci^alkylene- 
C3-7cycloalkyl, C 2 .*alkenyl, Cs-salkynyl, -C^alkylene-CN, -Ci_ 
ealkylene-heterocyclo and -Ci^alkylene-aryl; 

10 wherein said aryl of said -Ci^alkylene-aryl is optionally 

substituted with one to three of the same or different 
substituents selected from the group consisting of 
fluoro, chloro, bromo, cyano, nitro, Ci^alkyl and C1.3- 
alkoxy; 

15 or 

R 3 and R 4 together with the nitrogen to which they are attached 
form a five or six-membeied heterocycle, 

said heterocycle optionally containing one additional 
heteroatom selected from the group consisting 
20 ofN, Sand O; and 

said heterocycle optionally substituted with one or 

more groups selected from the group consisting 
of Ci-salkyl, Q^alkoxy, aryl, -Ci^alkylene- 
aryl, pyridyl and halogen; 

25 wherein said aryl of said -Q^alkylene- 

aryl is optionally substituted 
with one to three of the same or 
different substituents selected 
from the group consisting of 

30 fluoro, chloro, bromo, cyano, 

nitro and d. 3 alkoxy; 
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10 



Xis C; 
Yis C; 
A is 




wherein 

X 1 is N and is attached to X; 
Y 1 is N and is attached to Y; 

Gis 




Y 2 J Z 1 - 



wherein 

Y 2 is N, CH, CH 2 , C(0), C(S), CR 5 , CHR 5 or CE 1 and is 
15 attached to Y 1 ; 

J is CH, CH 2 , C(0), C(S), CR 6 , CHR 6 , a bond or CE 2 ; 

Z 1 is CH, CH 2 , C(0), C(S), CR 7 , CHR 7 or CE 3 and is attached 
toZ; 

wherein 

20 R 5 , R 6 and R 7 are each independently selected 

from the group consisting of -CN, -Ci^. 
a!k(en)y]ene-CN, halo, Ci^alkyl, C 2 . 
6 alkenyl, C^alkynyl, Ci-ehaloalkyl, 
aryl, -Ci^alk(en)ylene-aryl, -C1-4- 
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alk(en)ylene-heterocyclo > heterocyclo, - 
Ci-4alk(en)ylene- amino, -Ci^alkylene- 
amino-Ci^alkyl, aryl-amino, -amino-(C- 
i_6alk(en)yl)i_2, -amino-aryl, -amino- 
heterocyclo, Ci^alkoxy, -O-aryl and — 
O-heterocyclo; 

E 1 and E 2 together form moieties selected from 
the group consisting of C 4 -alk(en)lyene, 
N(CH>3, CHN(CH) 2 ,N(CH)2N, 
N=NCH=N and NCHNCH; 

wherein said moieties are optionally 
substituted with halogen, -CN, 
Ci-C 4 alkyl, C 3 -C6cycloalkyl, 
substituted or unsubstituted 
phenyl, hydroxy, Ci-C 4 alkoxy, 
SH, Ci-C 4 thioalkyl, NH 2 , 
NH(Ci-C 4 alkyl) orN(d- 
C 4 alkyl) 2 ; 

E 2 and E 3 together form moieties selected from 
the group consisting of C 4 -alk(en)lyene, 
N(CH)3, CHN(CH) 2 ,N(CH)2N, 
N=NCH=N and NCHNCH; 

wherein said moieties are optionally 
substituted with halogen, -CN, 
Ci-C 4 alkyl, C 3 -Q>cycloalkyl, 
substituted or unsubstituted 
phenyl, hydroxy, Ci-C 4 alkoxy, 
SH, Ci-C 4 thioalkyl, NH 2 , 
NH(C,-C 4 alkyl) orN(Ci- 
O^alkylk; 
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E 1 and E 3 together form moieties selected from 
the group consisting of C4-alk(en)lyene, 
N(CH)3, CHN(CH)2, NCCH^N, 
N=NCH=N and NCHNCH; 

5 wherein said moieties are optionally 

substituted with halogen, -CN, 
Ci-C 4 alkyl, C 3 -C 6 cycloalkyl, 
substituted or unsubstituted 
phenyl, hydroxy, Ci-C 4 alkoxy, 
10 SH, C^C 4 thioalkyl, NH 2 , 

NH(C 1 -C 4 alkyl) or N(Ci- 
C 4 alkyl)2; 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with two to 
three of the same or different substitutents selected from the group 
15 consisting of Ci^aEcyl, Ci^alkoxy, Ci^thioalkyl, Ci^haloalkyl, 

halogen, N(Ci-C 4 alkyl)2 and CN; and 

provided that 

if Y 2 is N, then J is a bond and Z ! is not CE 3 ; 
if Y 2 is CE 1 and Z 1 is CE 3 , then J is a bond ; 
20 if Y 2 is not CE 1 and Z 1 is not CE 3 , then J is not CE 2 ; 

if JisCE 2 , 
then 

Y 2 is CE 1 and Z 1 is not CE 3 , CR 7 or CHR 7 ; or 
Z 1 is CE 2 and Y 2 is not CE 1 , CR 5 or CHR 5 . 



25 



According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein V is phenyl or 3-pyridyl and is substituted with two to three of the 
same or different substitutents selected firom the group consisting of Ci^alkyl, Ci- 
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4 alkoxy, Q^thioalkyl, Ci^haloalkyl, halogen, N(Ci-C 4 alkyl)2 and CN; said 
substituents attached at the 2, 4 or 6-positions of said phenyl or said 3-pyridyl. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
5 aspect wherein V is 2-pyridyl and is substituted with two of the same or different 
substitutents selected from the group consisting of Ci^alkyl, Ci^alkoxy, Ci_ 
ethioalkyl, Ci-^haloalkyl, halogen, N(Ci-C 4 alkyl) 2 and CN; said substituents attached 
at the 3 and 5-positions of said 2-pyridyl. 

According to another embodiment of the first aspect of the present invention 
10 are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 1 is Ci^alkyl or Ci^haloalkyl. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 1 is methyl or trifluoro methyl. 
15 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (T) according to the first embodiment of the first 
aspect wherein R 2 is C^NR^ 4 . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (T) according to the first embodiment of the first 
20 aspect wherein R 2 is CCEONR^ 4 and D is O. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (T) according to the first embodiment of the first 
aspect wherein R 2 is C^NR^ 4 and D is S. 

According to another embodiment of the first aspect of the present invention 
25 are provided compounds of Formula (T) according to the first embodiment of the first 
aspect wherein R 2 is CH2N R^ 4 . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 2 isD'-D"(R 3 )(R 4 ), D is a bond and D" is C-OH. 
30 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 2 is D'- D'^XR 4 ), D is a bond and D" is C or CH. 
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According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 2 is D*- D"(R 3 )(R 4 ), D is a CH 2 and D' * is C-OH. 

According to another embodiment of the first aspect of the present invention 
5 are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 2 is D'- D"^ 3 )^ 4 ), D is CH 2 and D" is C or CH. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 3 and R 4 are each independently selected from the group consisting 
10 of H, Ci^alkyl, Ci^haloalkyl, -Ci^ydroxyalkyl, -Ci^alkylene-O-Ci^alkyl, -Ci- 

3 alkylene-Ci^thioalkyl, -C 2 -6alkyUdene-(Ci^alkoxy) 2 , C 3 . 7 cycloalkyl, -C^alkylene- 
C3-7cycloalkyl, CWdkenyl, C^alkynyl, -C^alkylene-CN, -Q-ealkylene-heterocyclo 
and -Ci_6alkylene-aryl; wherein said aryl of said -Ci-6alkylene-aryl is optionally 
substituted with one to three of the same or different substituents selected from the 
15 group consisting of fluoro, chloro, bromo, cyano, nitro, Ci^alkyl and Ci. 3 alkoxy. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 3 and R 4 are each independently selected from the group consisting 
of H, Ci^alkyl, Ci^haloalkyl, -Cushydroxyalkyl, -Ci^alkylene-O-CMalkyl, -Ci_ 
20 3 alkylene-Ci^thioalkyl, -C 2 ^alkylidene-(Ci^alkoxy) 2 , C 3 . 7 cycloalkyl, -Ci^alkylene- 
C^Tcycloalkyl, C 2 ^alkenyl, C^alkynyl and -Ci^alkylene-CN. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 3 and R 4 together with the nitrogen to which they are attached form 
25 a five or six-membered heterocycle, said heterocycle optionally containing one 
additional heteroatom selected from the group consisting of N, S and O; and said 
heterocycle optionally substituted with one or more groups selected from the group 
consisting of Q^alkyl, Ci-ealkoxy, aryl, -Ci^alkylene-aryl, pyridyl and halogen; 
wherein said aryl of said -Ci-4alkylene-aryl is optionally substituted with one to three 
30 of the same or different substituents selected from the group consisting of fluoro, 
chloro, bromo, cyano, nitro and Ci_ 3 alkoxy. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
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aspect wherein R 3 and R 4 together with the nitrogen to which they are attached form 
a five or six-membered heterocycle, said heterocycle optionally containing one 
additional heteroatom selected from the group consisting of N, S and O. 

According to another embodiment of the first aspect of the present invention 
5 are provided compounds of Formula (T) according to the first embodiment of the first 
aspect wherein R 3 and R 4 together with the nitrogen to which they are attached form 
a five or six-membered heterocycle. 

According to another embodiment of the first aspect of the present invention 
10 are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein J is a bond . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CE 1 and Z 1 is CE 3 . 
15 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CE 1 and Z 1 is CE 3 . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (T) according to the first embodiment of the first 
20 aspect wherein J is CE 2 . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein V is substituted 3-pyridyl. 

According to another embodiment of the first aspect of the present invention 
25 are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein V is substituted phenyl. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein V is 2, 4, 6-trimethylphenyl. 
30 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein V is 2,4-dichlorophenyL 



0 
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According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 5 , R 6 and R 7 are each independently selected from the group 
consisting of halogen, Ci^alkyl, Ci^haloalkyl, benzyl, phenyl, Ci_ 3 alkyl-imidazolyl, 
5 Ci. 3 alkyl-indolyl and Ci. 3 alkyl-pyridyl. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CH2, J is a bond and Z 1 is CH 2 . 

According to another embodiment of the first aspect of the present invention 
10 are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CH, J is a bond and Z 1 is CH. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CR 5 , J is a bond and Z 1 is CH wherein said R 5 is halo, 
15 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CH, J is a bond and Z 1 is CR 7 wherein said R 7 is halo. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (T) according to the first embodiment of the first 
20 aspect wherein Y 2 is CH, J is a bond and Z 1 is CR 7 wherein said R 7 is halo, cyano or 
Ci^alkyl. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is C(0), J is a bond and Z 1 is CH 2 . 
25 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CH 2 , J is a bond and Z 1 is C(O). 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is C(0)NR 3 R 4 , R 3 is 
30 propyl, R 4 is -CHa-cyclopropyl, Y 2 is CH 2 , J is a bond , Z 1 is CH 2 , Z is N-V and V is 
2,4,6-trimethyl-phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is CCC^NR^ 4 , R 3 is 
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propyl, R 4 is -Cltroyclopropyl, Y 2 is CH 2 , J is a bond , Z 1 is CH 2 , Z is N-V and V is 
2,4,6-trimethyl-phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (T) wherein R 1 is methyl, R 2 is CH 2 NR 3 R 4 , R 3 is 
5 propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CH 2 , J is a bond , Z 1 is CH 2 , Z is N-V and V is 
2,4,6-trimethyl-phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is CH 2 NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CH 2 , J is a bond , Z 1 is CH 2 , Z is N-V and V is 
10 2,4,6-trimethyl-phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein Y 2 is CH 2 , J is CH 2 and Z 1 is CH 2 . 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is CN or CF 3 and Y 2 is CH 2 , J is 
15 CH 2 and Z*isCH 2 . 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is C(O), J is CH and Z 1 is CH. 

According to another embodiment of the first aspect of the present invention 
20 are provided compounds of Formula (T) according to the first embodiment of the first 
aspect wherein Y 2 is CH , J is CH and Z 1 is C(0). 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is C(O), J is CE 2 and Z 1 is CE 3 wherein E 2 and E 3 together form 
25 C 4 -alk(en)lyene optionally substituted with halogen. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CE 1 , J is CE 2 and Z 1 is C(0) wherein E 1 and E 2 together form 
C4-alk(en)lyene optionally substituted with halogen. 
30 According to another embodiment of the first aspect of the present invention 

are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is C(O), J is CE 2 and Z 1 is CE 3 wherein E 2 and E 3 together form 



WO 02/058704 



-12- 



PCT/DS02/00841 



N(CH) 3 > CHN(CH)2, N(CH) 2 N, N=NCH=N or NCHNCH optionally substituted 
with halogen. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
5 aspect wherein Y 2 is CE 1 , J is CE 2 and Z 1 is C(O) wherein E 1 and E 2 together form 
N(CH) 3 , CHNCCH^.NCCH)^, N=NCH=N or NCHNCH optionally substituted 
with halogen. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (T) according to the first embodiment of the first 

10 aspect wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 wherein E 1 and E 3 together form 
C4-alk(en)lyene optionally substituted with halogen. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 wherein E 1 and E 3 together form 

15 N(CH>3 optionally substituted with halogen, methoxy, methyl or nitrile. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein R 2 is CH2NR 3 R 4 , R 3 is ethyl or propyl, R 4 is -<CH 2 )2-phenyl, Y 2 is 
CE 1 , J is a bond , Z 1 is CE 3 wherein E 1 and E 3 together form N(CH) 3 optionally 

20 substituted with halogen, methoxy, methyl or nitrile. 

According to another embodiment of the first aspect of the present invention 
are provided compounds of Formula (I) according to the first embodiment of the first 
aspect wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 wherein E 1 and E 3 together form 
N(CH)3, CHN(CH)2,N(CH)2N, N=NCH=N or NCHNCH optionally substituted 

25 with halogen. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is C(0)NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -CH=C(F)CH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyl. 

30 According to another embodiment of the first aspect of the present invention 

is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is C(0)NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyl. 
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According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is CCC^NR^R 4 , R 3 is 
propyl, R 4 is -CHz-cyclopropyl, Y 2 is CE\ J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyL 
5 According to another embodiment of the first aspect of the present invention 

is provided a compound of Formula (I) wherein R 1 is trifluoromethyl, R 2 is 
C(0)NR 3 R 4 , R 3 is propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , 
E l and E 3 together form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl- 
phenyl. 

10 According to another embodiment of the first aspect of the present invention 

is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is C^NR^ 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form ~CH=CHCH=CH-, Z is N-V and V is 2,4-dichloro-phenyl. 

According to another embodiment of the first aspect of the present invention 

15 is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is C(0)NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 andE 3 together 
form -CH=C(F)CH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyL 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is CEfeNR^ 4 , R 3 is 

20 propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -CH=C(F)CH=CH- f Z is N-V and V is 2,4,6-trimethyl-phenyL 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is methyl, R 2 is CH2NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyI, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 

25 form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyL 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is CH 2 NR 3 R 4 , R 3 is 
propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl-phenyL 

30 According to another embodiment of the first aspect of the present invention 

is provided a compound of Formula (I) wherein R 1 is trifluoromethyl, R 2 is 
CH 2 NR 3 R 4 , R 3 is propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , 
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E 1 and E 3 together form -CH=CHCH=CH-, Z is N-V and V is 2,4,6-trimethyl- 
phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (I) wherein R 1 is ethyl, R 2 is CH 2 NR 3 R 4 , R 3 is 
5 propyl, R 4 is -CH 2 -cyclopropyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 , E 1 and E 3 together 
form -^H=C(F)CH=CH>, Z is N-V and V is 2,4,6-trimethyl-phenyl. 

According to another embodiment of the first aspect of the present invention 
is provided a compound of Formula (J) wherein "aryl" or "ar-" is phenyl or 
napthalenyl. 

10 According to another embodiment of the first aspect of the present invention 

is provided a compound of Formula (I) wherein "heterocyclic" or "heterocyclo" is 
furyl, thienyl, benzothienyl, thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, 
benzthiazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, pyrrolyl, pyranyl, 
tetrahydropyranyl, pyrazolyl, pyridyl, pyrimidinyl, quinolinyl, isoquinolinyl, purinyl, 

15 carbazolyl, benzoxazolyl, benzimidazolyl, indolyl, isoindolyl, pyrazinyl, azetidinyl, 
piperidyl, piperazinyl, imidazolinyl, thiazolidinyl, 3-pyrrolidin-l-yl, morpholinyl, 
thiomorpholinyl or tetrahydropyranyl. 

According to another embodiment of the first aspect of the present invention 
20 are compounds of Formula (I) and salts or solvates thereof selected from the group 
consisting of 2-methyl-7-(2,4,6-trimethyl^ 

o3imidazole-3-caiboxylic acid cyclopropylmethyl-propyl-amide, 2-ethyl-7-(2,4,6- 
trimethylphenyl)-6,7Kiihydro-5H-imidazo[l ,2-ar|imidazole-3-carboxylic acid 
cyclopropylmethyl-propyl-amide, 5-fluoro-2-methyl-8-(2,4,6-trimethylphenyl)-8 J ff- 

25 1 ,3a,8-triaza-cyclopenta[a]indene-3-carboxylic acid cyclopropylmethyl-propyl- 
amide, 2-methyl-8-(2,4,6-trimethylphenyl)-8fl r -l ,3a,8-triaza-cyclopenta[a]indene-3- 
carboxylic acid cyclopropylmethyl-propyl-amide, 2-ethyl-8-(2,4,6-trimefliylphenyl)- 
8ff-l,3a,8-triaza-cyclopenta[a]indene-3-carboxylic acid cyclopropylmethyl-propyl- 
amide, 2-trifluoromethyl-8-(2,4,6-tximethylphenyl)-8H-l,3a,8-triaza- 

30 cyclopenta[a]indene-3-carboxylic acid cyclopropylmethyl-propyl-amide, 8-(2,4- 
dichlorophenyl)-2-methyl-8i/-l ,3a,8-triaza-cyclopenta[a]indene-3-carboxylic acid 
cyclopropylmethyl-propyl-amide, 2-ethyl-5-fluoro-8-(2,4,6-trimethylphenyl)-8H- 
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l,3a»8-txiaza-cyclopenta[a]indene-3-carboxylic acid cyclopropylmethyl-propyl- 
amide, cyclopropylmethyl-[5-fluoro-2-methyl-8-(2,4,^^ 

triazan:yclopenta[a]inden-3-ylinethyl]-propyl-arnine, cyclopropy!niethyH2-niethyl- 
8<2,4,6-trimethylphenyl)-8i£- 1 ,3a, 8-triaza^yclopenta[a]inden-3-ylmethyl]-propyl- 
5 amine, cyclopropylmethyl-[2^thyl-8-(2,4,6-trim 

cyclopenta[a]inden-3-ylmethyl]-propyl-amine, cyclopropylmethyl-propyl-(2- 
trifluoix>methyl-8-(2,4,6-tr^ 

ylmethyl)-amine and cyclopropylmethyl-[2-ethyl--5-fluoro-8-(2 l 4,6-tiimethyl- 
phenyI)-8H-l,3a,8-triaza^yclopento[a]inden-3-ylmethyl]-propyl-amine^ 
10 According to another embodiment of the first aspect of the present invention 

are compounds of Formula (I) and salts or solvates thereof selected from the group 
consisting of Cyclopiopylmethyl-(2,2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2,4,6- 
trimethyl-phenyl)-5,6,7,8-tetrahydr^ 

CyclopropylmethyH2,2,2-trifluorcHethyl)-[2-trifluoromethyl-8-(2,4,6- 
15 tiimethylphenyl-8H-13a,8-txiaza-cyclopenta[a]inden-3-ylmethyl]-ara 
Ethyl-[2-methyl-8^2,4,6-ti^ 
cyclopenta[a]inden-3-ylmethyl]-phenethyl-amine, 
Ctyclobutylmethyl-[2-methyl-8-(2,4,6-t^^ 
cyclopenta[a]inden-3-ylmethyl]-propyl-amine, 
20 [8K2-C^oro^,6-dimethyl^ 

cyclopenta[a]inden-3-ylmethyl]-phenethyl-propyl-amine, 

[8-(2-<^oro^,6-dimethyl-phenyl>-2-^^ 
cyclopenta[a]inden-3-ylmethyl]-cyclobutylmethyl-propyl-amine, 
[8<2-<^oro^,6-dimetty^ 
25 cyclopenta[a]inden-3-ylmethyl]-ethyl-phenethyl-amine, 
8^2-Chloro^,6-dimethyl-phenyl)-2-methy 
ylmethyl>8i/-l,3a,7,8-tetraaza-cyclopenta[a]indene, 

6-CWoro-2^thyl-7-(2,4^cWon>phenyl)-7H-imidazo[l,2-a]imidazol^ 
carboxylic acid NJN-dipropylamide, 
30 3-[(NJ^-Dipropylamino)methyl]-6K:Woro-2^thyl-7-(2,4^clorophenyl)-7H- 
imidazo[l ,2-a]imidazole, 
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6-CMoro-2-ethyl-7-(2,4,6-trimethylphenyl^^ 
carboxylic acid N-cyclopropylmethyl-N-ethylamide, 

3-[(N-Cyclopropylmethyl-N-ethylain^ 
trimethylphenyl^VH-imidazotl^-alimidazole, 
5 6-Chloro-2-trifluoromethyl-7-(2,4,6^^ 
a]imidazol-3-ylmethyl]-cyclopropylmethyl^^ 

6-Chlon>-2-trifluoromethyl-7-(2,4,6-^^ 
a]imidazol-3-ylmethyl]-cyclopropylmethyl-(2^ > 3 ,3 ,3 -pentafluoro-propyl)- amine , 

[6-Chloro-2-trifluoromethyl-7-(2,4,6-^^ 
10 a]iBiidazol-3-ylmethyl]-cyclopropylmethyl-ethyl-anune, 

[6-(^oro-2-trifluoromethyl-7-(2,4,6-t^ 
a]imidazol-3-ylmethyl]-cyclobutylmeto^ 

[6-Chloro-2-trifluorom^ 
a]iioidazol-3-ylmethyl]-propyl-(333-trifluoro-propyl)-aiiiine, 
15 [6-Chloro-2-trifluoromethyl-7-(2A^ 

a]imidazol-3-ylmethyl]^thyl-phenethyl-amine, 

[6-ChlorcH2-trifluoromet^ 1 ,2- . 

a]imidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(3 ,3,3-trifluorcKpropyl)-amine, and 

[6-CMoro-2-trifluoromethyl-7-(2,4,6-M^ 
20 a]imidazol-3-ylmethyl]-(2-cyclopropyl-eto^ 

According to various embodiments of a second aspect of the present invention 
are provided pharmaceutical compositions comprising compounds of Formula (I) as 
defined herein. 

According to various embodiments of a second aspect of the present invention 
25 are provided methods of treating depression, anxiety, affective disorders, post- 
traumatic stress disorder, post-operative stress, headache, drug addiction, eating 
disorders and obesity, sudden death due to cardiac disorders, iritable bowel 
syndrome, hypertension, syndrome X, inflammatory disorders, stress-induced 
immune suppression, infertility, stress-induced insomnia and other sleep disorders, 
30 seizures, epilepsy, stroke and cerebral ischemia, traumatic brain injury, yet other 
disorders requiring neuroprotection, drug or alcohol withdrawal symptoms, other 
disorders including tachycardia, congestive heart failure, osteoporosis, premature 
birth, psychosocial dwarfism, ulcers, diarrhea, post-operative ileus and yet other 
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conditions the treatment of which can be effected by the antagonism of the CRF-1 
receptor by the administration of pharmaceutical compositions comprising 
compounds of the present invention as described herein. 

According to a first embodiment of a third aspect of the present invention are 
5 provided compounds of 
Formula (WHH) 




10 wherein 

R 1 is H, Ci^alkyl, Ci^haloalkyl, Q^alkoxy, C^thioalkyl, cyano, 
halo, C 3 . 7 cycloaIkyl, -Ci^alkylene-C 3 .7cycloalkyl, C 2 -6alkenyl 
or C^alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
15 XisC; 

Yis C; 

X 1 isN; 

Y 1 isN; 

Y 2 is CH 2 ; 
20 J is CH 2 or a bond; 

Z'isGBfe or C(O); and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from the 
group consisting of Chalky], Ci^alkoxy, Ci^thioalkyl, Ci^haloalkyl, 
25 halogen, N(Ci-C 4 alkyl)2 and CN. 
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15 



According to another embodiment of a third aspect of the present invention 
vided processes for preparing compounds of Formula (WHH) 



R 1 is H, Ci^alkyl, Ci^haloalkyl, Ci-ealkoxy, Ci^thioalkyl, cyano, 
halo, C3-7cycloalkyl, -Ci^alkylene-C 3 -7cycloalkyl, C 2 ^alkenyl 
or C^alkynyl; 

R 8 is O-CMalkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 

Xis C; 

Yis C; 

X 1 is N; 

YMsN; 

Y 2 isCH 2 ; 

J is CH2 or a bond; 

Z 1 isCH 2 orC(0); and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, d^alkoxy, Ci^thioalkyl, Ci_ 
4haloalkyl, halogen, N(Ci-C 4 alkyl)2 and CN; 

reacting a compound of Formula (UFF) 




R 



5 



wherein 




(UFF) 
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wherein 

Z, Z 1 , J and Y 2 are defined as for Formula (WHH); 



-Br 



(UFF *) 



with a compound of Formula (UFF ') 

R 8 

w // 

X— x. 

5 R lX 
wherein 

R 1 , R 8 , X, Y, X 1 and Y 1 are defined as for Formula (WHH); 

in the presence of a suitable base and polar aprotic solvent to yield a compound of 
Formula (VGG) 



10 



Z 1 ZH 



-Br (VGG) 



15 



\\ // 

wherein 

R 1 , R 8 , X, Y, X 1 , Y 1 , Y 2 , J, Z 1 and Z are defined as for Formula 
(WHH); 

and reacting said compound of Formula (VGG) with a high-boiling point polar 
aprotic solvent and a suitable silver salt under suitably high temperature. 



20 



According to another embodiment of a third aspect of the present invention 
are provided compounds of Formula (Z') 
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✓2 



R 8 f 

O 

Y 



z (zo 



// 




R 



wherein 

R 1 is H, Ci_ 6 alkyl, Ci^haloalkyl, Cj^alkoxy, Ci^thioalkyl, cyano, 
5 halo, C3-7cycloalkyl, -Ci^alkylene-C3-7cycloalkyl, C 2 -6alkenyl 

or C3-6alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
Xis C; 
Yis C; 

10 X'isN; 

Y 1 is N; 

Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C1-4. 

alk(en)ylene-CN, halo, Ci^alkyl, C^alkenyl, C3- 

15 6 alkynyl, Ci^haloalkyl, aryl, -Ci^aik(en)ylene-aryl; - 

Ci-4alk(en)ylene-heterocyclo, heterocyclo, -Ci_ 
4alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 
aryl-amino, -amino- (C 1 ^alk(en)y 1) 1 _ 2 > -amino-aryl, - 
amino-heterocyclo, Cj^alkoxy, -O-aryl and -O- 

20 heterocyclo; 

Z 1 is C(O); and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, Ci^alkoxy, Ci^thioalkyl, Ci- 
25 nhaloalkyl, halogen, N(Ci-C 4 alkyl) 2 and CN. 
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According to another embodiment of a third aspect of the present invention 
are provided processes for preparing compounds of Formula (Z') 



V ^ X 1 




Y - x -Z (Z} 



wherein 

R 1 is H, Q^alkyl, Ci^haloalkyl, Ci^alkoxy, Ci^thioalkyl, cyano, 
halo, C^Tcycloalkyl, -Ci^alkylene-C 3 . 7 cycloalkyl, C 2 -6alkenyl 
or C^alkynyl; 

10 R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 

Xis C; 
Yis C; 
X 1 is N; 
Y 1 is N; 

15 Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C1-4- 

alk(en)ylene-CN, halo, Ci^alkyl, C 2 ^alkenyl, C 3 . 
6alkynyf, Ci^haloalkyl, aryl, -Ci^alk(en)ylene-aryl, - 
Ci_4alk(en)ylene-heterocyclo, heterocyclo, -Ci. 
20 4alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 

aryl-amino, -amino-(Ci_6alk(en)yl)i. 2 , -amino-aryl, - 
amino-heterocyclo, Ci^alkoxy, -O-aryl and -O- 
heterocyclo; 

Z 1 is C(O); and 

25 Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 

two to three of the same or different substitutents selected from 
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the group consisting of Ci^alkyl, Ci^alkoxy, Ci^thioalkyl, Ci. 
4haloalkyl, halogen, N(Ci-C 4 alkyl)2 and CN; 



comprising reacting a compound of Formula (X') 

5 

HZ yI 



wherein 

Z, Z 1 and Y 2 are defined as for Formula (Z'); 



10 with a compound of Formula (UFF ') 



y! 



\\ // <* -> 



R 

wherein 

R\ R 8 , X, Y, X 1 and Y 1 are defined as for Formula (Z'); 

15 in the presence of a suitable base and polar aprotic solvent to yield a compound of 
Formula (Y') 



s Y 2 z 1 



R / 

W { 

X — -X 1 



X, n Br (Y ■) 



wherein 

1 1 t> 8 v v V* vl v2 *-7l 



20 R , R , X, Y, X 1 , Y , Y , Z 1 and Z are defined as for Formula (Z'); 

and reacting said compound of Formula (Y*) with a high-boiling point polar aprotic 
solvent and a suitable silver salt under suitably high temperature. 
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10 



15 



According to another embodiment of a third aspect of the present invention 
vided compounds of Formula (AA*) 



R 1 is H, Ci^alkyl, d^haloalkyl, C^alkoxy, Ci-^thioalkyl, cyano, 
halo, C 3 .7cycloalkyl, -Ci^alkylene-C3-7cycloalkyl, C 2 ^alkenyl 
or C^alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
Xis C; 
Yis C; 
X 1 isN; 
Y 1 is N; 

Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C^ 

alk(en)ylene-CN, halo, Ci^alkyl, C 2 -6alkenyl, C3. 
ealkynyl, Ci^haloalkyl, aryl, -Ci^alk(en)ylene-aryl, - 
Ci-4alk(en)ylene-heterocyclo, heterocyclo, -Ci_ 
4 alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 
aryl-amino, -amino-(Ci^alk(en)yl)i_2, -amino-aryl, - 
amino-heterocyclo, d^alkoxy, -O-aryl and -O- 
heterocyclo; 

Z 1 is CR 7 ; 

wherein R 7 is chloro or bromo; and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 




R 



5 



wherein 
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15 



20 



the group consisting of Ci^alkyl, Ci_4alkoxy, Q^thioalkyl, Ci. 
4haloalkyl, halogen, N(Ci-C4alkyl)2 and CN. 

According to another embodiment of a third aspect of the present invention 
vided processes for preparing compounds of Formula (AA') 



R 1 is H, Chalky!, Ci^haloalkyl, C^alkoxy, Ci^thioalkyl, cyano, 
halo, C3-7cycloalkyl, -Ci^alkylene-C^cycloalkyl, C 2 -6alkenyl 
or C 3 ^alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
Xis C; 
Yis C; 
X 1 is N; 
Y 1 is N; 

Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C1-4- 



5 




wherein 



alk(en)ylene-CN, halo, Ci^alkyl, C 2 -6alkenyl > C 3 _ 
6 alkynyl, Ci-ehaloalkyi, aryl, -Ci^alk(en)ylene-aryl, - 
Ci^alk(en)ylene-heterocyclo, heterocyclo, 
4 alk(en)ylene- amino, -C^alkylene-amino-Ci^alkyl, 
aryl-amino, -amino-(Ci^alk(en)yl)i. 2 , -amino-aryl, - 
amino-heterocyclo, Ci^alkoxy, -O-aryl and -O- 
heterocyclo; 



Z 1 is CR 7 ; 



wherein R is chloro or bromo; and 
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Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, Ci^alkoxy, C^thioalkyl, Ci_ 
4haloalkyl, halogen, N(Ci-C 4 alkyl)2 and CN; 

5 

comprising reacting a compound of Formula (Z*) 




wherein 

10 R 1 , R 8 ; X, Y, X 1 , Y\ Y 2 , and Z are defined as for Formula (AA'); 

and 

Z 1 is C(O); 

with phosphoryl trichloride or phosphoryl tribromide, neat or with a suitable solvent 
and without a base or with a suitable base. 

15 

Other embodiments of the present invention may comprise a suitable 
combination of two or more of the embodiments and/or aspects disclosed herein. 

Yet other embodiments and aspects of the invention will be apparent 
according to the description provided below. 

20 

Detailed Description of the Invention 
The description of the invention herein should be construed in congruity with 
the laws and principals of chemical bonding. An embodiment or aspect which 
depends from another embodiment or aspect, will describe only the variables having 
25 values and provisos that differ from the embodiment or aspect from which it depends. 
As used herein, "aryl" or "ar-" includes phenyl or napthalenyl. 
As used herein, "heterocyclic" or "heterocyclo" includes both heteroaryl and 
heteroalicyclic. 4< Heteroaryl" includes but is not limited to furyl, thienyl, 
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benzothienyl, thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, 
benzthiazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, pyrrolyl, pyranyl, 
tetrahydropyranyl, pyrazolyl, pyridyl, pyrimidinyl, quinolinyl, isoquinolinyl, purinyl, 
carbazolyl, benzoxazolyl, benzimidazolyl, indolyl, isoindolyl or pyrazinyl. 
5 "Heteroalicyclic" includes but is not limited to azetidinyl, piperidyl, piperazinyl, 
imidazolinyl, thiazolidinyl, 3-pyrrolidin-l-yl, moipholinyl, thiomorpholinyl or 
tetrahydropyranyl. "Heteroalicyclic" further includes moieties otherwise 
heteroaromatic but for the addition of one or more hydrogen atoms, e.g., 
dihydropyridine. 

10 As used herein, "halo" or "halogen" includes fluoro, chloro, bromo and iodo 

and further means one or more of the same or different halogens may be substituted 
on a respective moiety. 

Unless specificied otherwise, alkyl, alkenyl and alkynyl may be branched or 
straight chained. As used herein, "alk(en)yl" or "alk(en)ylene" includes alkyl or 

15 alkenyl groups. Alkenyl and alkynyl groups may contain one or more double or 
triple bonds respectively. Where a range of carbon atoms is designated, e.g., Ci. 
4 alk(en)ylene, alkenyl groups it is understood that according to the principals of 
chemical bonding must have at least two carbons in length. 

It is to be understood that the present invention may include any and all 

20 possible stereoisomers, geometric isomers, diastereoisomers, enantiomers, anomers 
and optical isomers, unless a particular description specifies otherwise. 

The compounds of this invention may exist in the form of phannaceutically 
acceptable salts. Such salts may include addition salts with inorganic acids such as, 
for example, hydrochloric acid and sulfuric acid, and with organic acids such as, for 

25 example, acetic acid, citric acid, methanesulfonic acid, toluenesulfonic acid, tartaric 
acid and maleic acid. Further, in case the compounds of this invention contain an 
acidic group, the acidic group may exist in the form of alkali metal salts such as, for 
example, a potassium salt and a sodium salt; alkaline earth metal salts such as, for 
example, a magnesium salt and a calcium salt; and salts with organic bases such as a 

30 triethyl ammonium salt and an arginine salt. The compounds of the present invention 
may be hydrated or non-hydrated. 

The compounds of this invention can be administered in such oral dosage 
forms as tablets, capsules (each of which includes sustained release or timed release 



WO 02/058704 



-27- 



PCT/US02/00841 



formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups and 
emulsions. The compounds of this invention may also be administered 
intravenously, intraperitoneally, subcutaneously, or intramuscularly, all using dosage 
forms well known to those skilled in the pharmaceutical arts. The compounds can be 
5 administered alone, but generally will be administered with a pharmaceutical carrier 
selected upon the basis of the chosen route of administration and standard 
pharmaceutical practice. Compounds of this invention can also be administered in 
intranasal form by topical use of suitable intranasal vehicles, or by transdermal 
routes, using transdermal skin patches. When compounds of this invention are 
10 administered transdermally the dosage will be continuous throughout the dosage 
regimen. 

Compounds of the present invention may be used for the treatment of a 
variety of conditions including depression, anxiety, affective disorders, eating 
disorders and obesity (see Peripheral administration of CRF and urocortin: effects on 

15 food intake and the HP A axis in the marsupial Sminthopsis crassicaudata. Hope, P. 
J.; Turnbull, EL; Farr, S.; Morley, J. E.; Rice, K. C; Chrousos, G. P.; Torpy, D. J.; 
Wittert, G. A. Department of Medicine, University of Adelaide, Royal Adelaide 
Hospital, South Australia, Australia. Peptides (N. Y.) (2000), 21(5), 669-677), 
sudden death due to cardiac disorders (see Use of corticotropin releasing factor 

20 (CRF) antagonists to prevent sudden death. Fossa, Anthony Andrea. (Pfizer Products 
Inc., USA). Eur. Pat. Appl. (2000), EP 1040831 A2), post-traumatic stress 
disorder, headache, post-operative stress (see WO 0158489 Al), drug addiction, 
iritable bowel syndrome (see Stress and the gastrointestinal tract DL Stress-related 
alterations of gut motor function: role of brain corticotropin-releasing factor 

25 receptors. Tache Y; Martinez V; Million M; Wang L CURE: Digestive Diseases 
Research Center, Department of Veterans Affairs Greater Los Angeles Healthcare 
System, Bldg. 115, Rm. 203, 11301 Wilshire Blvd., Los Angeles, CA 90073, USA. 
AMERICAN JOURNAL OF PHYSIOLOGY. GASTROINTESTINAL AND LTVER 
PHYSIOLOGY (2001 Feb), 280(2), G173-7; Role of CRF receptor 1 in central 

30 CRF-induced stimulation of colonic propulsion in rats. Martinez, V.; Tache, Y. 
Digestive Disease Division and Brain Research Institute, Department of Medicine, 
CURE: Digestive Diseases Research Center, Veterans Administration Greater Los 
Angeles Healthcare System, University of California at Los Angeles, Los Angeles, 
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CA, USA. Brain Res. (2001), 893(1,2), 29-35; and Peripheral corticotropin- 
releasing factor and stress-stimulated colonic motor activity involve type 1 receptor 
in rats. Maillot, Celine; Million, Mulugeta; Wei, Jen Yu; Gauthier, Ariane; Tache, 
Yvette. Digestive Diseases Research Center, VA Greater Los Angeles Healthcare 
5 System, Department of Medicine, Division of Digestive Diseases, and Brain 

Research Institute, University of California School of Medicine, Los Angeles, CA, 
USA. Gastroenterology (2000), 119(6), 1569-1579), hypertension (see 
Combinations of CRF antagonists and renin-angiotensin system inhibitors. Fossa, 
Anthony Andrea. (Pfizer Products Inc., USA). Eur. PatAppl. (2000), 21pp. 

10 and Antalarmin blockade of corticotropin releasing hormone-induced hypertension in 
rats. Briscoe, R. J.; Cabrera, C. L.; Baird, T. J.; Rice, KL C; Woods, J. H. 
Department of Pharmacology, University of Michigan, Ann Arbor, MI, USA. 
Brain Res. (2000), 881(2), 204-207), syndrome X (also known as metabolic 
syndrome, plurimetabolic syndrome or insulin resistance syndrome) (see EP1 097 

15 709 A2), inflammatory disorders and stress-induced immune suppression (see Stress, 
corticotropin-releasing hormone, glucocorticoids, and the immune/inflammatory 
response: acute and chronic effects. . Elenkov, Ilia J.; Webster, Elizabeth L.; Torpy, 
David J.; Chrousos, George P. Pediatric Endocrinology Section, Developmental 
Endocrinology Branch, National Institute of Child Health and Human Development, 

20 and Inflammatory Joint Diseases Section, Arthritis and Rheumatism Branch, National 
Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of 
Health, Bethesda, MD, USA. Ann. N. Y. Acad. Sci. (1999), 
876(Neuroendocrine Immune Basis of the Rheumatic Diseases), 1-13; Corticotropin- 
releasing hormone and inflammation. Webster, Elizabeth L.; Torpy, David J.; 

25 Elenkov, Ilia J.; Chrousos, George P. Pediatric Endocrinology Section, 

Developmental Endocrinology Branch, National Institute of Child Health and 
Development, National Institutes of Health, Bethesda, MD, USA. Ann. N. Y. 
Acad. Sci. (1998), 840(Neuroimmunomodulation), 21-32; and Peripheral 
corticotropin-releasing factor mediates the elevation of plasma IL-6 by 

30 immobilization stress in rats. Ando T; Rivier J; Yanaihara H; Arimura A United 
States- Japan Biomedical Research Laboratories, Tulane University Hebert Center, 
Belle Chasse, Louisiana 70037-3001, USA AMERICAN JOURNAL OF 
PHYSIOLOGY (1998 Nov), 275(5 Pt 2), R1461-7), infertility (see Corticotropin- 
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releasing factor (CRF) and stress-related reproductive failure: The brain as a state of 
the art or the ovary as a novel clue? Nappi, R. E.; Rivest, S. CHUL Research 
Center, Laval University, PQ, Can. J. Endocrinol. Invest. (1995), 18(11), 872- 
80)), stress-induced insomnia and other sleep disorders {see Use of CRF antagonists 
5 and related compositions for modifying circadian rhythm and treatment of depression 
and other conditions. Chen, Yuhpyng Iiang. (Pfizer Products Inc., USA). Eur. 
Pat Appl. (2001), 29ppEP 1082960 A2; Middle-Aged Men Show Higher 
Sensitivity of Sleep to the Arousing Effects of Corticotropin-Releasing Hormone 
Than Young Men: Clinical Implications. Vgontzas AN, Bixler EO, Wittman AM, 

10 Zachman K, Lin HM, Vela-Bueno A, Kales A, Chrousos GP. Sleep Research and 
Treatment Center, Department of Psychiatry and Department of Health Evaluation 
Sciences (H.-M.L.), Pennsylvania State University, Hershey, Pennsylvania 17033. J. 
Clin. Endocrinol. Metab. (2001), 86 (4): 1489-1495; IL-1 is a mediator of increases 
in slow-wave sleep induced by CRH receptor blockade. Chang, Fang-Chia; Opp, 

15 Mark R. Neuroscience Graduate Program, University of Texas Medical Branch, 
Galveston, TX, USA. Am. J. Physiol. (2000), 279(3, Pt 2), R793-R802; 
Blockade of corticotropin-releasing hormone receptors reduces spontaneous waking 
in the rat Chang, Fang-Chia; Opp, Mark R. Neuroscience Graduate Program, 
University of Texas Medical Branch, Galveston, TX, USA. Am. J. Physiol. 

20 (1998), 275(3, Pt 2), R793-R802; Non-peptidic corticotropin-releasing hormone 
receptor type 1 antagonist reverses restraint stress-induced shortening of sodium 
pentobarbital-induced sleeping time of rats: evidence that an increase in arousal 
induced by stress is mediated through CRH receptor type 1. Arai, Keiko; Ohata, 
Hisayuki; Shibasaki, Tamotsu. Department of Physiology, Nippon Medical 

25 School, Tokyo, Japan. Neurosci. Lett (1998), 255(2), 103-106; Rat strain 

differences suggest a role for corticotropin-releasing hormone in modulating sleep. 
Opp, Mark R. Department of Psychiatry and Behavioral Sciences, University of 
Texas Medical Branch, Galveston, TX, USA. Physiol. Behav. (1997), Volume 
Date 1998, 63(1), 67-74), seizures {see The effect of 'Astressin', a novel antagonist 

30 of corticotropin releasing hormone (CRH), on CRH-induced seizures in the infant rat: 
comparison with two other antagonists. Baram T Z; Koutsoukos Y; Schultz L; 
Rivier J Department of Pediatrics, University of California, Irvine 92717, USA 
MOLECULAR PSYCHIATRY (1996 Jul), 1(3), 223-6; and Astressin, a novel and 
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potent CRF antagonist, is neuroprotective in the hippocampus when administered 
after a seizure. Maecker H; Desai A; Dash R; Rivier J; Vale W; Sapolsky R 
Department of Biological Sciences, Stanford University, CA 94305, USA BRAIN 
RESEARCH (1997 Jan 2), 744(1), 166-70), epilepsy (see Infantile spasms, 
5 Hypothesis-driven therapy and pilot human infant experiments using corticotropin- 
releasing hormone receptor antagonists. Baram, Tallie Z.; Mitchell, Wendy G.; 
Branson, Kristen; Haden, Elizabeth. Department Anatomy/Neurobiology, Univ. 
California Irvine, Irvine, CA, USA. Dev. Neurosci. (Basel) (1999), 21(3-5), 
281-289; and The pro-con vulsant actions of corticotropin-releasing hormone in the 

10 hippocampus of infant rats. Hollrigel, G. S.; Chen, K.; Baram, T. Z.; Soltesz, L 
Department of Anatomy and Neurobiology, University of California, Irvine, CA, 
USA. Neuroscience (Oxford) (1998), 84(1), 71-79), stroke and cerebral ischemia 
(see Neuroprotection by corticotropin releasing factor during hypoxia in rat brain. 
Fox M W; Anderson R E; Meyer F B Department of Neurosurgery, Mayo Clinic, 

15 Rochester, MN 55905. STROKE (1993 Jul), 24(7), 1072-5; discussion 1075-6; 
Neuroprotective effects of corticotropin-releasing factor receptor antagonists. 
Loddick, S. A.; Chalmers, D. T.; Yatsushiro, K.; McCulloch, J.; Foster, A. C; 
Rothwell, N. J.; De Souza, E. B. Neurocrine Biosciences, Inc., San Diego, CA, 
USA. Editors): Krieglstein, Josef. Pharmacol. Cereb. Ischemia 1998, [Int Symp.], 

20 7th (1999), Meeting Date 1998, 371-378. Publisher: Medpharm Scientific 
Publishers, Stuttgart, Germany CODEN: 680ZA5 Conference; Corticotropin 
releasing factor antagonist reduces ischemic hippocampal neuronal injury. Lyons, 
Mark K.; Anderson, Robert E.; Meyer, Fredric B. Mayo Clin., Mayo Grad. Sch. 
Med., Rochester, MN, USA. Brain Res. (1991), 545(1-2), 339-42; Focal 

25 cerebral ischemia induces CRH mRNA in rat cerebral cortex and amygdala. Wong 
M L; Loddick S A; Bongiorno P B; Gold P W; Rothwell N J; Iicinio J Clinical 
Neuroendocrinology Branch, NIMH, NIH, Bethesda, Maryland 20892-1284, USA 
NEUROREPORT (1995 Sep 11), 6(13), 1785-8; ) traumatic brain injury (see 
Evidence for the involvement of corticotrophin-releasing hormone in the 

30 pathogenesis of traumatic brain injury. Roe S Y; McGowan E M; Rothwell N J 
School of Biological Sciences, University of Manchester, UK EUROPEAN 
JOURNAL OF NEUROSCIENCE (1998 Feb), 10(2), 553-9; The effects of human 
corticotrophin releasing factor on motor and cognitive deficits after impact 
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acceleration injury. Beaumont, Andrew; Marmarou, Christina; Marmarou, 
Anthony. Division of Neurosurgery, Department of Physiology, Medical College 
of Virginia, Richmond, VA, USA. Neurol. Res. (2000), 22(7), 665-673) and yet 
other disorders requiring neuroprotection, drug or alcohol withdrawal symptoms, 
5 other disorders including tachycardia, congestive heart failure, osteoporosis, 

premature birth, psychosocial dwarfism, ulcer, diarrhea and post-operative ileus {see 
New uses for heterocyclic corticotropin-releasing factor (CRF) antagonists in treating 
cardiovascular diseases, osteoporosis, ulcers, and other disorders. Chen, Yuhpyng 
liang; Fossa, Anthony Andrea. (Pfizer Inc., USA). Eur. Pat. Appl. (1997), 15 

10 pp.EP 773023 Al) and yet other conditions the treatment of which can be effected 
by the antagonism of the CRF-1 receptor by the administration of pharmaceutical 
compositions comprising compounds of the present invention as described herein. 

The dosage and dosage regimen and scheduling of a compounds of the 
present invention must in each case be carefully adjusted, utilizing sound 

15 professional judgment and considering the age, weight and condition of the recipient, 
the route of administration and the nature and extent of the disease condition. In 
- accordance with good clinical practice, it is preferred to administer the instant 
compounds at a concentration level which will produce effective beneficial effects 
without causing any harmful or untoward side effects. 

20 Compounds of the present invention may be synthesized according to the 

general schemes provided below. Variables corresponding to compounds of Formula 
(I) have been introduced in the schemes below at particular instances to further depict 
how said compounds may be synthesized. Variables provided in the schemes below 
are defined in accordance with the, description of compounds of Formula (J) unless 

25 otherwise specified. Where a variable has been further defined in any one scheme 

below, said variable should assume the same values in subsequent schemes unless yet 
further defined. The definitions of compounds in the schemes below are not intended 
to narrow the scope of compounds described by Formula (I). Moreover, the schemes 
provided herein may be modified in a manner apparent to one skilled in the art to 

30 describe additional processes for making compounds of the present invention. 
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Scheme 4 
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Scheme 9 
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Scheme 10 
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Other suitable means of synthesizing said compounds may also be available. 
More detailed descriptions of synthesizing compounds of the present invention are 
also provided as follows: 

5 General. l H and 13 C NMR spectra in CDC1 3 were run on a Bruker 500 or 300 MHz 
instrument and chemical shifts were reported in ppm (5) with reference to (CEfe^Si. 
All evaporations were carried out under reduced pressure. Unless otherwise stated, 
LC/MS analyses were carried out on a Shimadzu instrument using a YMC C18 
column (3 x 50 mm) employing a 2 min linear gradient of 0% tol00% solvent B in A 
10 in a 3 min run. For LC/MS and for Shimadzu Preparative HPLC system, Solvent A- 
was:10% methanol/90% water/0.1% trifluoroacetic acid, and solvent B was 90% 
methanol/10% water/0.1% trifluoroacetic acid with a UV detector set at 220 nm. 



The following Intermediates 1-5 may be used to synthesize Examples 1-26. 

15 

Intermediate 1 

N 1 -(2 <t 4,6-Trimethvl-phenvn-ethane-l <t 2-diamine^ scheme 3: (M) 

To a solution of 2,4,6-trimethylaniline (100. g, 0.740 mol) in anhydrous toluene (600 

20 mL) was added 2-bromoethylamine hydrobromide (75.8 g, 0.370 mol). The flask 
containing the reaction mixture was fitted with a Dean-Stark trap/reflux condenser 
assembly. The reaction mixture was heated at reflux temperature for 5 h, during 
which time the mixture solidified. Upon cooling to room temperature, the solidified 
mass was treated with water (240 mL), toluene (160 mL), and 50% aqueous KOH 

25 (80 mL). The phases were separated, and the aqueous portion was saturated with 
NaCl and extracted with toluene 
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(2 X 200 mL). The combined organic portions were washed with brine, dried over 
anhydrous Na2S0 4 , filtered, and concentrated under reduced pressure to remove the 
solvent. Vacuum distillation (2 mm Hg) afforded 42.4 g of a light yellow liquid, 
which was 92% pure based on *H NMR. Eight per cent of the material was unreacted 
5 2,4,6-trimethylaniUne. *H NMR (CDC1 3 , 300 MHz) 5 6.83 (s, 2H), 3.00 - 2.96 (m, 
2H), 2.92 - 2.88 (m, 2H), 2.28 (s, 6H), 2.23 (s, 3H), 2.21 (s, 1H), 2.16 (s, 2H). 
LC/MS: t R = 0.87 min., (MH*) = 179.19. 



Intermediate 2 




l-(2,4.6-Trimethvl*phenvlV4.5-dihvdro-lH r -imidazol-2-vlamine, scheme 3: (N) 1 
A solution of cyanogen bromide (1.8 g, 18.5 mmol) in anhydrous ethanol (3 mL) was 
added at 0°C to a solution of N 1 -(2,4,6-trimethyl-phenyl)-ethane-l,2-diamine (3.0 g, 
16.9 mmol) in anhydrous ethanol (9 mL) under nitrogen. The reaction mixture was 

15 warmed up to room temperature for 10 min, then was heated at 155 °C for 40 min 
with a flow of nitrogen to remove ethanol. Upon cooling to r.t., the resulting solids 
were transferred to a separatory funnel via dichloromethane (70 mL), and washed 
sequentially with 1 N sodium hydroxide (2 x 35 mL), water and brine. The organic 
layer was dried over anhydrous sodium sulfate and solvents were removed in vacuo 

20 to afford the title compound as a pale white solid (3.08 g, 90% yield). The solids 

were used for the next step without further purification. ! H NMR (CDCI3, 300 MHz) 
5 6.70 (s, 2H), 3.46 (s, 4H), 2.06 (s, 3H), 1.99 (s, 6H); 13 C NMR (CDC1 3 , 75 MHz) S 
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160.1, 138.2, 137.8, 132.2, 129.5, 48.8, 43.5, 20.8, 17.5. LC/MS: t R = 0.99 min., 
(MH f ) = 204.12. 

Intermediate 3 



3-Ethoxvcarbonvlmethvl-l-(2A6-trim 
bromide , scheme 3: (O) 

To a mixture of l-(2,4,6-trime1hyl-phenyl)-imidazoli^^ (3.00 g, 

0.0148 mol) and aluminum tri-terf-butoxide (1.0 g, 0.0041 mol) in 
10 dimethylfoimamide (15 mL) was added ethyl bromoacetate (1.65 mL, 2.48 g, 

0.00148 mol). The reaction mixture was allowed to stir at room temperature for 1 h, 
after which LC-MS indicated a 4:1 ratio of desired product to starting material. The 
reaction mixture was filtered, and the filtrate was concentrated under reduced 
pressure to give a pale orange-yellow solid, which was then treated twice with 



15 toluene to azeotropically remove any water. The solid was triturated with toluene, 
collected by filtration, and placed under high vacuum for 6 h. *H NMR (CDCI3, 300 
MHz) 5 7.01 (s, 2H), 4,87 (s, 2H), 4.29 (q, J = 7 Hz, 2H), 3.96 - 3.89 (m, 4H), 2.32 
(s, 3H), 2.25 (s, 6H), 1.34 (t, J = 7 Hz, 3H). LC/MS: t R = 0.92 min., (MKT) = 290.43. 



5 
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Intermediate 4 




i «i,«wn 6 / dflgdrg 5Hj^dazo[1 ^-^idazole-3; 
^b^UcaddethsLester, (scheme 3: (P) 2 
5 AnuxtuxeofS^thoxyca^^ 
annnoimidazoh^^^ 

anda ceti C anh y d ri de(5.0 mL )wa S hea te dat 1 60 O Cfo r 12 hr . Upon cooling, the 
^.aspouredintoaflas.containingice. While stirring, excess sodium 

donate 

^0,-^(2x40^). 

^dnedoveranhydroussodiumsulfate. Solvents were removed in vacuo and the 
^wassubiect— 

.affordthetitlecompoundasalight yellow oU which solidified upon cooUng 
15 (0344 g ,41%yield). *HNMR (CDCh, 300 MHz) 8 6.89 (s, 2H), 4.32 (q, J = 7.1 

H Z ,2H),4.36-4.26(m,m4.15-4.08 (m. 2H), 2.39 (s, 3H), 2.26 (s, 3H), 2.20 (s. 

6H), 1.35 (t, J = 7.1 Hz, 3H). Mass spec.: 314.15 (MH+). 
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Intermediate 5 




2-Ethvl-7-f2A6-trimethvI^ 
carboxvlic acid ethyl ester, scheme 3: (P) 
5 Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 8 6.90 (s, 
2H), 4.36 (t, J = 8.4 Hz, 2H), 4.30 (q, J = 7.2 Hz, 2H), 4.14 (t, J = 8.4 Hz, 2H), 2.81 
(q, J = 7.4 Hz, 2H), 2.26 (s, 3H), 2.21 (s, 6H), 1.36 (t, J = 7.1 Hz, 3H), 1.11 (t, J = 7.5 
Hz, 3H). LC/MS: t R = 1.35 min., (MH*) = 328.19. 



10 Example 1 




2-Methvl-7-(2,4,6-trimethvl-phenvl)-6:7-dihvdr^ 

carboxvlic acid cyclopropylmethy]-propvl-amide» scheme 3: (Q) 

A solution of trimethyl aluminum (2.0 M in heptane, 2.2 mL, 4.4 mmol) was added 
15 to a solution of N-cyclopropylmethyl-N-propylamine (0.63 mL, 4.4 mmol) in 

benzene (3 mL) at 0°C. The mixture was warmed up to room temperature and stirred 
at this temperature for 1.5 h, and then added to a stirred solution of 2-methyl-7- 
(2,4,6-trimethyI-phenyl)-6,7-dihydro-5iy-imidazo[l ,2- ar]imidazole-3-carboxylic acid 
ethyl ester (0.172 g, 0.55 mmol) in benzene (8.0 mL). The mixture was refluxed for 
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12 h. Upon cooling at 0°C, 1 N sodium hydroxide (25 mL) was added dropwise to 
the above mixture. The mixture was extracted with dicholoromethane (40 mL), and 
the organic layer was dried over anhydrous sodium sulfate. Solvents were removed 
in vacuo and the residue was subjected to chromatography using ethyl 



5 acetate/hexanes (1:1) as eluent to afford the title compound as a light yellow oil 

which solidified upon cooling (0.209 g, 100% yield). *HNMR (CDC1 3 , 300 MHz) 5 
; l3 CNMR (CDCI3, 75 MHz) 8 163.1, 156.0, 141.0, 136.5, 136.1, 132.7, 128.7, 
115.8, 52.6, 50.3, 47.1, 42.1, 20.1, 19.9, 17.3, 14.6, 10.3, 9.2, 2.8. Mass spec.: 
381.26 (Mtf). 



2-Ethvl-7-(2.4.6- trimeth^^ 

carboxvlic acid cvclopropvlmethyl-propyl-amide. scheme 3: (Q) 
15 Prepared as described for the example above. ! H NMR (CDCI3, 300 MHz) 5 6.83 (s, 
2H), 4.12 - 4.01 (m, 4H), 3.56 (t, J = 7.1 Hz, 2H), 3.35 (d, J = 6.8 Hz, 2H), 2.42 (q, J 
= 7.5 Hz, 2H), 2.21 (s, 3H), 2.17 (s, 6H), 1.59 (quintet, J = 7.2 Hz, 2H), 1.11 (t, J = 
7.5 Hz, 3H), 0.99 - 0.95 (m, 1H), 0.86 (t, J = 7.3 Hz, 3H), 0.51 - 0.48 (m, 2H), 0.17 - 
0.13 (m, 2H); 13 C NMR (CDC1 3 , 75 MHz) 6 164.1, 156.9, 147.6, 137.3, 136.9, 133.9, 
20 129.6, 115.6, 53.6, 51.2, 48.1, 42.9, 22.6, 21.0, 20.9, 18.2, 13.7, 11.3, 10.0, 3.75. 
LC/MS: t R = 1.36 min., (MET) = 395.27. 



10 



Example 2 




WO 02/058704 J PCT/US02/00841 

-50- 



Example 3 




5 CyclopropvImethyl-r2-meth^ 

imidazori,2-c^iniidazoI-3-ylmethylVDropvI"amine, scheme 3: (R) 

A solution of Red-Al (3.3 M in toluene, 0.70 mL, 2.33 mmol) was added dropwise to 
a solution of 2-ethyl-7<2,4,6-trimethyl-phenyl)-6 ,7-dihydro-5H-imidazo[l^- 
aJimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide (0.177 g, 0.46 

10 mmol) in toluene (3 mL) at 0°C. After stirring at room temperature for 24 h, the 
reaction mixture was cooled to 0°C and I N sodium hydroxide (10 mL) was added 
dropwise. The above mixture was extracted with dichloromethane (40 mL), and the 
organic extracts were washed with water and dried over anhydrous sodium sulfate. 
Solvents were removed in vacuo to afford the title compound as a light yellow oil 

15 which solidified upon cooling (109 mg, 65% yield). The purity of the product was 
determined to be 91% by LC/MS. *H NMR (CDC1 3 , 300 MHz) 8 6.85 (s, 2H), 4.09 - 
3.96 (m, 4H), 3.45 (s, 2H), 2.44 (t, J = 7.1 Hz, 2H), 2.29 (d, J = 6.5 Hz, 2H), 2.23 (s, 
3H), 2.19 (s, 6H), 2.04 (s, 3H), 1.46 (quintet, J = 7.3 Hz, 2H), 1.28 - 1.25 (m, 1H), 
0.87 (t, J = 7.2 Hz, 3H), 0.49 - 0.46 (m, 2H), 0.09 - 0.06 (m, 2H); 13 C NMR (CDC1 3 , 

20 75 MHz) 5 155.4, 137.1, 136.9, 136.0, 135.0, 129.7, 117.7, 58.5, 55.5, 53.8, 48.0, 
42.4, 20.9, 20.3, 18.2, 13.3, 12.0, 8.9, 4.0. Mass spec.: 367.24 (MH 4 ). 
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Orclopropvtoethvl-r2-e^^ 

imidazori,2-^imidazol-3-vlmethvll-propYl-amine, scheme 3: (R) 

5 Prepared as described for the example above. *H NMR (CDC1 3) 300 MHz) 5 6.86 (s, 
2H), 4.13 - 3.97 (m, 4H), 3.47 (s, 2H), 2.45 (t, J = 7.2 Hz, 2H), 2.39 (q, J = 7.6 Hz, 
2H), 2.31 (d, J = 6.5 Hz, 2H), 2.24 (s, 3H), 2.19 (s, 6H), 1.48 - 1.42 (m, 2H), 1.32 - 
1.26 (m, 1H), 1.06 (t, J = 7.4 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H), 0.50 - 0.46 (m, 2H), 
0.09 - 0.07 (m, 2H). Mass spec.: 381.28 (MH+). 

10 

Example 5 



2^Ethvl-7-(2.4.6-trime^ 

carboxvlic acid cvclopropylmethvl-f2^J2-trifluoro->ethYl>-ainide, scheme 3: (Q) 

15 Prepared as described for the example above. LC/MS: t R = 1.51 min., (Mff) = 




435.36. 
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Example 6 




CF 3 



2-Ethvl-7-(2A<^trimethvl-phenyl)-6J^^ 

carboxvlic acid propyl-te^^trifluoro-ethvlVamida. scheme 3: (Q) 
5 Prepared as described for the example above. LC/MS: t R = 1.25 rain., (MH*) = 
423.37. 

Example 7 



Prepared as described for the example above. LC/MS: t R = 1.43 min., (MH*) = 
485.35. 

15 




10 2-Ethvl-7-(2A6-trimethvl-^ 



carboxvlic acid cvdopropvlmethvl-(3^33^2^2-pentafluoro-propylVamid& > scheme 



3: (Q) 
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Example 8 




2-Ethyl-7-(2A6-trimethvl-pte 

carboxviic acid cyclopropvlmethvl-f cvclopropvlmethvlVamide. scheme 3: (Q) 

5 Prepared as described for the example above. LC/MS: tR - 1.28 min., (MH*) = 
407.42. 



Example 9 




10 2-Ethyl-7-(2A6-trimethyj-phenvl)-6,7- 

carboxylic acid cyclopropylmethyl-fS^^-trifluoro-propyD-amide^ scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.28 min., (MH*) = 
449.37. 



15 Example 10 
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2-Ethvl-7-(2A6-trimethYl-phenvIV6^ 

carboxvlic acid cvcIopropylmethvHethvlVamide, scheme 3: (Q) 

Prepared as described for the example above. LC/MS: 0? = 1.41 min., (MH*) = 
381.36. 

5 

Example 11 




2-Ethyl-7-(2A6-trimethvI-phenvl)-6^^ 
carboxvlic acid dipropyl-amide , scheme 3: (Q) 
10 Prepared as described for the example above. LC/MS: t R = 1.26 min., (MH 4 ) = 
383.41. 



Example 12 




15 2-Ethvl-7-(2.4,6-trimethvl-phenvl^ 

carboxylic acid propYl-(333-trifluoropropyl) -amide> scheme 3: (Q) 
Prepared as described for the example above. LC/MS: Ir ~ 1.28 min., (MH 4 ) = 
437.33. 
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Example 13 

2-Ethvl-7-(2A6-trimethvl-phenrt^ 
carboxvlic acid phenethvl-propyl-amide, scheme 3: (Q) 
5 Prepared as described for the example above. LC/MS: t R = 1.45 min., (MH 4 ) 
445.37. 



Example 14 * 




10 2-EthvI-7-f2A6-trimethyI-phen^ 

carboxvlic acid f4-cMoro-bengyl)-(333-trifluora-propyl)-amide. scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.48 min., (MH 4 ) = 
519.35. 
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Example 15 




r 



2-Ethvl-7-(2A6-trimethvl-phenviy6/7-^ 
carboxvlic acid butvl-ethvl-amide, scheme 3: (Q) 
5 Prepared as described for the example above, except that N-ethylbutylamine was 
used rather than its HC1 salt LC/MS: t R = 1.41 min., (MH*) = 383.37. 

Example 16 



10 2-Ethvl-7-(2A6-trimethvI-phenyl^ 

carboxvlic acid (2<Tclopropvl-ethyl)-ethvl-amide« scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.38 min., (MH*) = 

395.45. 



15 Example 17 
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2-EthYl-7-f2A<^trimethvl-phe^ 

carboxylic acid (2-cycIopropyI-ethvIVf333-trifluoro-propYl>amide, scheme 3: 



Prepared as described for the example above. LC/MS: t R = 1.33 min., (MH*) = 
5 395.45. 



Example 18 



2-Ethvl-7-(2A6-trimethvl-phenvlV6:7-dihvd 
10 carboxylic acid benzyl-(333-trifluoro-propvl)-amide» scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.51 min., (MH*} = 
485.39. 

Example 19 



2-Ethyl-7-(2A6-trimethyl-pheny^ 

carboxvlic acid allyl-propyl-amide, scheme 3: (Q) 



(0) 
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Prepared as described for the 
381.36. 



example above. LC/MS: t s = 1.31 nun., (MH 4 ) 



Example 20 



10 



.N^ 



.^k^h. a »d ^ vc1nr ~ rT i-^ y n.nrnnvl. a mide, scheme 3: (Q) 

spared as described for the example above. LCMS: t R = 1.33 mm.. (MB*) = 
409.43. 

Example 21 




garboxylic add ^hlnro-benTvlVpropyl-amide, scheme 3: (Q) 

15 Prepared as described for the example above. LC/MS: t R = 1-40 mm, (MH>) 
465.35. 
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Example 22 




2-Ethvl-7-(2A6-trimethvI-^^ 

carboxvlic acid diallvlamide, scheme 3: (Q) 

5 Prepared as described for the example above. LC/MS: t R = 1.39 min., (MH*) = 
379.40. 

Example 23 



10 2-EthvI-7-QA6-trimethvl-ph 

carboxvlic acid phenethvl-(333-trifluoro-propvl)-amide. scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.39 min., (MET) = 
499.38. 
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Example 24 




2 _ ^ , r .^ m ^ ,h rn .,>.67.dihyHro.5H.i m id^ri ^idasole^ , 
Eg£ bo 3g Ijc acid ^fluo- —~ T' )-" ^ ^-trifluoro-propyD-anud e, scheme 3: (Q) 
spared as described for the example above. IT/MS: = 1.50 min., (MH^ 
503.17. 



Example 25 




10 - rn>|1 7 r ^^•^.■»h. n vn.6.7.d n,T dr n imid.ro fl ^imSdazole^ 
^Hn^T.c acid ^^1-prftnvl.amide, scheme 3: (Q) 

Prepared as described for the example above. IX^MS: t R = 1.41 nun., (MH^ 
431.34. 
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Example 26 




*-rtv yi.7.(2.4.< f * — sa aLaB^acs^g^ 

hon^lVuroiivl-amide, scheme 3: (Q) 

, , „ t r/iwts- to = 1.38 nun., (Mil ) 

5 Prepared as described for the example above. IXVMS. t R 

449.35. 



The following 



Intermediates 6-10 may be used to 



27-29. 



10 Intermediate 6 




^ over W*. «. o^o portoo - — — —* 

to J o 40 . co.«»n -* *» - — -* * ^ (CDC1 " 300 

20 pressure to give u.w g w 
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MHz) 5 7.94 (br s, 1H), 7.12 (s, 1H), 6.98 (s, 1H), 4.25 (s, 2H), 2.3 (s, 3H), 2.24 (s, 
3H). LC/MS: = 1.22 min., (Mtf) = 232.02. 

Intermediate 7 



2-Azido-N-(2-chloro^,6-dimethvI-phenyI)-acetamide. scheme 3: (L) 
A mixture of 2-Chlon>-N-(2-chloro^,6^methyl-phenyl)-acetaniide (0.100 g, 
0.00043 mol), potassium iodide (0.0072 g, 0.00043 mol), sodium azdde (0.056 g, 
0.00086 mol), and anhydrous dimethylformamide (7 mL) was heated in a 50°C oil 

10 bath for 4 h. Upon cooling to room temperature, the reaction mixture was cooled to 
0°C, water (10 mL) was added, and the solid product was collected by suction 
filtration, washed several times with water, and placed in a vacuum oven set at low 
heat for 4 h. The dried product amounted to 0.0934 g (0.391 mmol, 91%). *H NMR 
(CDC1 3 , 300 MHz) 5 7.70 (br s 1H), 7.12 (s, 1H), 6.98 (s, 1H), 4.2 (s, 2H), 2.3 (s, 

15 3H), 2.23 (s, 3H). LC/MS: t R = 1.23 min., (Mtf) = 239.06. 

Intermediate 8 



N 1 -(2-C^oro-4,6-dlmethvl-phenvl)--ethane-l 1 2-dianriinft T scheme 3: (M) 

20 2-AzidcHN-(2^Woro-4,6-dimethyl-phenyl)-acetamide (0.210 g, 0.00126 mol) was 
dissolved in cold 1.0 M BH 3 - tetrahydrofuran (7.6 mL), and the reaction mixture was 
allowed to stand for approximately 15 min. and was then heated at reflux temperature 



5 
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for 14 h. Upon cooling to room temperature, the reaction was quenched with excess 
methanol, and the solvents were removed in vacuo. The residue was dissolved in 10 
mL 1:1 methanol:10% aqueous HC1 and heated at reflux temperature for 3 h. Upon 
cooling to room temperature, the reaction solution was basified with 2 N aqueous 
5 NaOH and extracted with ethyl acetate (3 X 20 mL). The combined organic portions 
were washed with water and brine, dried over anhydrous Na 2 S0 4 , and concentrated 
under reduced pressure to give 0.220 g (0.00111 mol, 88%) of pale yellow liquid 1 H- 
NMR 5 (CDCb, 300 MHz) 2.22 (s, 3H), 2.29 (s, 3H), 2.86 (t, 2H), 3.06 (t, 2H), 6.84 
(d, 1H), 6.99 (d, 1H). LC/MS: t R = 1.90 min., (MH 4 ) = 199.08. 



10 



Intermediate 9 



NH 

A 



T 7 NH 

Prepared as described for H 2,4,6-trimemyl- P henyl^^ 
15 >H-NMR 5 (CDC1 3 , 300 MHz) 2.22 (s, 3H), 2.26 (s, 3H), 3.63 (m, 1H), 3.73 (m, 2H), 
3.86 On. 1H), 6.07 (br, 2H), 6.96 (s, 1H), 7.08 (s, 1H). LC/MS: t R = 0.87 min., (MET) 



= 224.15. 



Intermediate 10 



20 
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3-Ethoxycarbonylmethyl-l-(2-cMoro^6 
bromide, scheme 3: (O) 

Prepared as described for 3^thoxycaibonylmethyl-l-(2,4,6-tiimethyl-pheny 
aminoimidazolium bromide. LC/MS: t R = 0.98 min., (MH 4 ) = 310.17. 

5 

Intermediate 11 

OEt 

7-f2-Chloro-4,6-dimethvl-phenvlV2-ethvl-6J-dihvdro-5H-imidazori,2- 
alimidazoIe-3-carboxvlic acid ethyl ester, scheme 3: (P) 
10 Prepared as described for 2-ethyl-7-(2,4 > 6-trimethylphenyl)-6,7-dihydro-5H- 
imidazo[l,2-a]imidazole-3-carboxylic acid ethyl ester. LC/MS: t R = 1.33 min., (MKT) 
= 348.17. 



Example 27 




7-(2-Oiloro-4,6-dimethyl-phepyl)-2-ethy^^ 

alimidazole-3-carboxylic acid cyclopropylmethyl-f2 % 2^-trifluoro-ethylVaniide % 
scheme 3: (Q) 



PCT/US02/00841 

WO 02/058704 ^ 

Prepared as described for ^yl-7K2,4,64rimethyl-phenylW^ydro-5H- 
i^dazotl^iroidazole-S-caxboxylic acid cyclopropylxnethyl^tnfluoro^thyl)- 
amide. LC/MS: fit = 1.36 min., (MH*) = 455.19. 



Example 28 



T r rhino 4,6 ^^yi-^vlV2. rthrl 6 7-dihvdro-re-imidazori, 
^^H^l^arborr"- geld ^lonroovlmethyl-propvl-amide, scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.41 min., (MH^) 
10 415.24. 



Example 29 



F 3 C 

7 r mir- - ^»tWl.nhenvlW rthrl 6 Trtihydro-fm-imidazori, 
15 j3lliil]lii ^ arboxylic add ^i^nvl m ethvl H 3 ^trifliioro-propyl)-amide 
scheme 3; (Q) 

Prepared as described for the example above. LC/MS: t R = 1-38 min., (MH*> 
469.20. 
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The following Intermediates 12-17 may be used to synthesize Examples 30-33. 



Intermediate 12 



5 




2-Chloro-N"(2,4-dichIoro-6-methvl-phenyl)-acetamide, scheme 3: (K) 

Prepared as described for 2^hloro-N-(2^hlorcH4,6-dimethyl-phenyl)-acetamide. 

Mass spec.: 253.94 (MH 4 ). 



10 Intermediate 13 

CL ^Cl 




H 

2-Azido-N-f2,4-dichIoro-6-methYl-phenvl)-acetamide, scheme 3: (L) 
Prepared as described for 2-azido-N^2-chloro^,6-dimethyl-phenyl)-acetamide. 

15 Intermediate 14 



Yx 



N 1 -(2,4-Dichloro-6-methvl-phenvl)-ethane-l t 2-diamine. scheme 3: (M) 

Prepared as described forN'^^Uoro^.e-dimethyl-pheny^^lhane-l^-diaiiiine. l K- 
NMR 6 (CDCI3, 300 MHz) 2.28 (s, 3H), 2.84 (t, 2H), 3.07 (t, 2H), 6.98 (d, 1H), 7.15 
20 (d, 1H); Mass spec.: 219.04 (MH*). 
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Intermediate 15 



ci 




NH 



l-(2,4-DicMoro-6-methvI-DhenYl)-iniidazoBdan-2-YHdeneaiiiine. scheme 3: (N) 

5 Prepared as described for l-(2^hloro^,6Kiimethyl-phenyl>imidazolidin-2- 
ylideneamine. Mass spec.: 244.03 (MH*). 

Intermediate 16 



10 3-Etho:rec arbonvImethYl-l-(2,4-cMo 
bromide, scheme 3: (O) 

Prepared as described for 3-ethoxycarbonylmethyl-l-(2^hloro^,6-dimethyl-phenyl)- 
2-aminoimidazoIium bromide. LC/MS: t R = 1.12 min., (MH*) = 410.05. 

15 Intermediate 17 




EtO 
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7-(2,4-DichIoro-6-methvl-^ 

alimidazole-3-carboxvIic acid ethyl ester, scheme 3: (P) 

Prepared as described for 7-(2^hlom^,6-dimethyl-phenyl>2^thyl^J-dihydro-5H- 
imidazo[l,2-a]imidazole-3-carboxylic acid ethyl ester. LC/MS: t R = 1.39 min., (MH*) 
5 = 368.16. 

Example 30 



CF 3 

7-(2.4-Dichloro-6-methvl-phenyl)-2-ethYl-6J-ddhvdro-5H-imid^ 
10 alimidazole-3-carboxvlic acid cvclopropYlmethvl"(2^^trifluoro-ethvn-ainide. 
scheme 3: (Q) 

Prepared as described for 7-(2-cMoro^,6-dimethyl-phenyl>2-ethyl-6J-dihydro-5H- 
irnidazo[l,2-a]imidazole--3-carboxylic acid cyclopropykaethyl-(2 t 2,2-trifluoro-ethyl)- 
amide. LC/MS: t R = 1.46 min., (MET) = 475.19. 




15 



Example 31 
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7-f2,4-Pichloro-6-methyl-phenvlV2-ethvl-6.7-dihvdro-5H-imidazori^- 
alimidazole-3-carboxvlic acid cvdopropvlmethvl-propyl-amide, scheme 3: (Q) 
Prepared as described for the example above. LC/MS: t R = 1.42 min., (Mtt) = 



7-(2,4-Pichloro-6-metfaYl-phenYl)-2-ethyI-6J-dihvdro-SH-iniidazori3- 
alimidazole-3-carboxvlic acid cYclopropYlmethvl-(2,2,333-pentafluoro-propYl)- 
10 amide, scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.50 min., (MH*) = 
525.13. 

Example 33 



435.18. 



5 



Example 32 




15 




7-f2.4-DicMoro-6-methYl-phenYl)-2-ethYl-6J-dihYdro-5H-imida2ori^- 



alimidazoIe-3-carboxvlic acid propvH2,2^trifluoro-ethvlVamide, scheme 3: 
(Q) 
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Prepared as described for the example above. LC/MS: t R = 1.41 min., (MH*) = 
463.19. 



The following Intermediates 18-23 may be used to synthesize Examples 34-40. 

5 

Intermediate 18 




H 

N-(2-Bromo-4-isopropyl-phenyl)-2-chloro-acetamide, scheme 3: (K) 
Prepared as described for 2^hloro-N--(2,4-dichloro-6-methyl-phenyl)-acetamide. 
10 Mass spec.: 291.97 (MH*). 

Intermediate 19 




H 

2-Azido-N-(2-bromo-4-isoproPYl-phenYl)-acetainide t scheme 3: (L) 
15 Prepared as described for 2-a2ido-N-(2,4KlicWon>-6-methyl-phenyl)-acetaiiiide. 



Intermediate 20 
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T 



✓Br 



H 



^NH 2 



,r a t - .-- r -- rT --^.wfl^ e - 1 ^te^^ m! ^< M > 

Pl ^ asto c I ibe.f= I N'<2.4^cM M o^m«h,.-ph»,.H«hane-l,^n«. 
Mass spec.: 270.08 (MH*). 



Intermediate 21 




spared as described for l^^chloro^-^yl-phenyiyirBidazolidin^ 
10 ylideneamine. Mass spec.: 284.09 (M£t). 



Intermediate 22 




7- Amino-3- r K ^.*nnroi>vl- pnenyl>1 -ethoxycar 

15 hnifl— i-i-irnnthromide, scheme 3: (O) 

P^asdescribedfo^^^ 

an.noimidazoUum bromide. U:/MS: t R = 1-29 min., (MlT) = 368.20. 
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Intermediate 23 




7-(2-Bromo^isopropvl-phenvlV2-ethyl-6,7-dih^ 
5 a]imidazole-3-carbo2gylic acid ethyl ester, scheme 3: (P) 

Prepared as described for 7-(2,4^chlon>^methyl-phenyl>2-ethyl-6,7-dihy<fro-5H- 
imidazo[l^-a]imidazole-3-carboxylic acid ethyl ester. LC/MS: t R = 1.46 min., (Mtf) 
= 408.23. 

10 Example 34 




7-(2-Bromo-4-isopropyl-phenvl>-2-ethvl"6,7"dihvdro-5H-iniidazofl^- 
alimidazole-3-carboxylic acid cvclopropvImethvl-(2,2,2-trifluoro-ethvI)-amide < 
scheme 3: (Q) 

15 Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl>2-ethyl-6 ,7-dihydro-5H- 
imidazotl^-aliirddazole-S-carboxylic acid cyclopropylmethyl-(2,2^-trifluoro-ethyl)- 
amide. LC/MS: t R = 1.58 min., (Mtf) = 513.15. 
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Example 35 




r 



7-(2-Bromo^isopropvl-phenvn-2-ethvl-6,7-dihvdro-5H-imidazoriJ- 
alimidazole-3-carboxvIic acid cvcIopropvImethYl»prQpy l-amidR T scheme 3: (Q) 

5 Prepared as described for the example above. LC/MS: t R = 1.47 min., (MH*) = 
473.21. 

Example 36 



10 7-(2-Bromo-4-isopropYl-phenvlV2>ethvl-6.7-dihvdro-5H-imidazori^- 

alimidazole-3-carboxvlic acid propyl-f2^^-trifluoro-ethvl)-amide> scheme 3: 



Prepared as described for the example above. LC/MS: t R = 1.47 min., (MH*) = 
501.02. 

15 

Example 37 




(Q) 
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7-f2-Bromo-4-lsopropvl-phenvn-2-ethvl-6,7-dihYdro-5H-imidazori^2- 
alimidazole-3-carboxvlic acid cvdopropylmethyl-f2 <> 2333-pentafluoro-propvl)- 
amide, scheme 3: (Q) 
5 Prepared as described for the example above. LC/MS: t& = 1.61 min., (MH*) = 
564.29. 

Example 38 



10 7-(2*Bromo-4-isopropYl-phenvl)-2-ethvl-6.7-dihvdro-5H-imidazori.2» 

alimidazole-3-carboxvlic acid cyclobutvhnethvl-propyl-amide» scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.56 min., (MH*) = 
487.21. 

15 Example 39 
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7-(2-Bromo^sopropvl-phenvlV2^^ 

alimidazole-3-ca rboxvlic acid cvdoproDvlmethvl-(333-trifluQro-propvlVainide, 
scheme 3: (Q) 

5 Prepared as described for the example above. LC/MS: t R = 1.51 min., (Mff) = 
527.15. 



Example 40 




7-(2-Bromo^isopro pvKphenvn-2^thvl-6.7-d ihYdrn-CT-imi dazori^ 
alimidazole-3-carboxvlic acid cvdopropvlmethvl-ethvl-amide. scheme 3: (Q) 
Prepared as described for the example above. LC/MS: t R = 1.43 min., (MH*) = 
459.18. 



15 The following Intermediates 24-29 may be used to synthesize Examples 41-49. 
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Intermediate 24 




N-(2-bromo»4,6-dimethYl-phenvl)-2-chloro-acetaniid& t scheme 3: (K) 
Prepared as described for 2<:hloro-N-(2,4-dichlon>-6-methyl-phenyl)-acetamide. 
5 Mass spec.: 277.95 (MH*). 



Intermediate 25 




2-AzidO"N-(2-bromo-4,6-dimethYl-phenvI)>acetamide t scheme 3: (L) 
10 Prepared as described for 2-azido»N-(2,4-dichloro^-methyl-phenyl)-acetainide. 



Intermediate 26 



15 




^-f^bromo^^dimethyl-phenYD-ethane-l^diamine^ scheme 3: (M) 
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Prepared as described for N ^2 J 4-dicWoro-6-niethyl-phenyl)-ethaiie-l,2-diainine. 
NMR 5 (CDCU, 300 MHz) 2.22 (s, 3H), 2.31 (s, 3H), 2.87 (t, 2H), 3.04 (t, 2H), 6.! 
(d, 1H), 7.17 (d, 1H). Mass spec.: 245.11 (MH*). 



i.(?^ronio.4.6-rtim ft thvl- P henvi Vi m iH M o1idin.2-vlideneamine, scheme 

Prepared as described for l<2 ) 4^cWoro-6-methyl-phenyl)-imidazolidin-2- 
ylideneamine. LC/MS: t K = 0.91 min., (MH*) = 270.08. 

10 

Intermediate 28 



^-A m i»^ (^hromo-4.6- ^ ini P thvl-phenYlV1-ethoxYcai^onylmetfaYl-4^ - 

itih yrirn-3H-i™i«l"«ri-1-i "m bromide, scheme 3: (O) 
15 Prepared as described for 3-etho X ycarbonylmethyl-l-(2,4^hloro-6-methyl-phenyl)-2- 

aminoimidazolium bromide. LC/MS: t R = 1.03 min., (MET) = 356.26. 



5 Intermediate 27 





EtO 



Intermediate 29 
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OEt 



P 



7-(2-Bromo-4,6-dimethYl-phenyl)-2-ethy^ 
alimidazole-3-carboxvlic acid ethyl ester, scheme 3: (P) 
Prepared as described for 7-(2,4-dticMc*o^methyl-phenyl>2 
5 imidazo[l,2--a]imidazole-3-carboxylic acid ethyl ester. LC/MS: t R = 1.33 min., (MH*) 
= 394.31. 

Example 41 



10 7-(2-Bromo-4,6-dimethYl-phenvl)»2»ethvl-6J-dihYdro-5H-imidazori^- 
alimidazole-3-carboxylic acid phenethyl-propyl-amide, scheme 3: (Q) 
Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl)-2-ethyl-6 ,7-dihydro-5H- 
imidazo[l,2-a]imidazole-3-carboxylic acid cyclopropylmethyl-(2££-trifluoro-ethyl)- 
amide. LC/MS: t R = 1.42 min., (Mff 1 ) = 511.35. 




Br 



15 



Example 42 
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7-(2-Bromo-4,6-dimethvl-phenvIV2-ethyl-6,7-dihvdro-5H imidazori,2- 
alimidazoIe-3-carboxvlic acid cvclobutvlmethyl-p mpyl-flmidft, scheme 3: (Q) 
Prepared as described for the example above. LC/MS: t R = 1.68 min M (MH 4 ) = 
5 475.21. 



Example 43 




7-(2-Bromo-4,6-dimethYl-phenYlV2-ethv1-l> 1 7-dihydro-SH-imidazoria- 
10 alimidazole-3-carboxylic acid cyclobutvlmethvl-ethvl-amide. scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.58 min., (MH*) = 
461.35. 



Example 44 
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7-(2-Bromo^6-dimethvI-phepyn-2-ethvl-6^^ 
alimidazole-3-carboxvlic add cYcIopropvlmethvl-f2.2^trifluoro-ethYl)-amide, 
scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.28 min., (MH*) = 
5 501.16. 



Example 45 



10 7-(2-Bromo-4,6-dimethvl-phenyIV 

alimidazole-3-carboxvlic acid propvl-(333-trifluoro-propyI)-amide, scheme 3: 



Prepared as described for the example above. LC/MS: t R = 1.60 min., (MH*) = 
503.15. 

15 

p Example 46 




(Q) 
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-81- 

7-(2-Bromo-4,6-dimethvl-phenvl)-2-ethrt 

alimidazole-3-carboxvlic acid cvclopropylmethyl-propyl-amide. scheme 3: (Q) 

Prepared as described for the example above. LC/MS: t R = 1.56 min., (MH*) = 
461.37. 

5 

The following examples 47-48 were prepared from Intermediate 5. 



Example 47 




10 4-f2-Ethvl-7-(2A6-trimethY^^^ 

3-yll-heptan-4-oK scheme 11: (DDD) 

To a 0°C solution of 2-ethyl-7-(2,4,6-trimethyl-phenyl)-6 J^miydro-5H-imidazo[l,2- 
a]imidazole-3-cafboxylic acid ethyl ester (1 mL of a 0.14M solution in toluene) in 
tetrahydrofuran (1 mL) was added n-propylmagnesium chloride (0.84 mL of 1.0M in 

15 tetrahydrofuran). The resulting solution was removed from the ice bath and allowed 
to stir for 15 min. It was then heated at reflux for 14h. Upon cooling to room 
temperature, the reaction solution was quenched with saturated aqueous ammonium 
chloride, and the phases were separated. The aqueous phase was extracted twice with 
ether, and the combined organic portions were washed with brine, dried over 

20 anhydrous Na2S0 4 , and concentrated under reduced pressure to give a yellow semi- 
solid (0.0448 g, 86%). LC/MS: t R = 1.58 min., (MH+) = 370.31. 
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Example 48 




6-EthvI-5-g-propYl-but-l^ 
5 imidazon^-alimidazole scheme 11: (EEE) 

A mixture of 4-[2-ethyl-7-(2,4,6-trimethyl-phenyl)-6 ,7-dihycko-5H-imidazo[l,2- 
a]imidazol-3-yl]-heptan-4-ol (0.0444 g, 0.000120 mol) and p-toluenesulfonic acid- 
H 2 0 (15 mole %) in toluene (3 mL) was heated at reflux for lh. Upon cooling to 
room temperature, the solvent was evaporated under reduced pressure, and the 
10 residue was partitioned between ether and saturated aqueous sodium bicarbonate. 
The organic phase was washed with brine, dried over anhydrous Na 2 SC>4, and 
concentrated to give the desired product in quantitative yield, LC-MS indicated the 
presence of two regioisomers in an approximate ratio of 2:1. LC/MS: t R = 1.52 min. 
and 1.63 min., (MET) = 352.28. 

15 

Example 49 
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6-EthvI-5-g-propyl-butvlM^^ 
imidazoriJZ-alimidazole, scheme 11: (FFF) 
6-Ethyl-5-(l-propyl-but-l^nyl)-l-(2,4,6-trimethyl-phenyl^ 

imidazo[l,2-a]imidazole (0.013 g, 0.000037 mol) in anhydrous tetrahydrofuran was 
5 treated with cold BH 3 -THF (0. 15 mL 1 .0M in tetrahydrofuran), and the mixture was 
heated at reflux for 1.5 h. The mixture was cooled to 0°C, treated with glacial acetic 
acid (0.25 mL), heated at reflux for 1.5 h, re-cooled to 0°C, treated with 1.5 mL 
methanol, and heated again at reflux for lh. Upon cooling to room temperature, the 
reaction mixture was concentrated under reduced pressure, and the residue was 
10 partitioned between 2.5 N NaOH and ether. The organic phase was washed with 

water and brine, and was then dried over anhydrous Na 2 SC>4 and evaporated to give a 
pale yellow oil. The crude product was chromatographed on silica, eluting with 15% 
ethyl acetate /hexanes to give a glassy solid. LC/MS: t R = 1.81 min., (Mrf) = 
354.30. 

15 

The following examples 50-51 were prepared from Intermediates 11 and 30. 
Intermediate 30 




20 



4-r7-(2-(^oro-4,6-dimethvl-p^ 
alimidazol-3~vI1-heptan-4-oU scheme 11: (DDD) 
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Prepared as described for 4-[2-ethyl-7^2,4,6-trimethyl-phenyI)-6,7KMhydbx>-5H- 
iniidazo[l,2-a]imidazol-3-yl]-heptan-4-oL The crude product was chromatographed 
on silica, eluting with 25% ethyl acetate/hexanes to afford only one of the possible 
elimination products. *H NMR 5 (CDC1 3 , 300 MHz) 7.12 (s, 1H), 7.03 (s, 1H), 5.59- 
5 5.34 (t, 1H), 4.33-4.08 (br m, 4H), 2.57-2.38 (q, 2H), 2.33 (s, 3H), 2.26(s, 3H), 2.22- 
2.15 (t, 2H), 1.74-1.48 (br m, 2H), 1.40-1.33 (q, 2H), 1.25-1.2 (t, 3H), 1.08-1.03 (t, 
3H), 0.92-0.88 (t, 3H). LC/MS: = 1.74 min., (MH*) = 390.25. 



Example 50 




l-(2-CMoro^.6-dimethvl-phenv»^ 
lH-imidazoriJi-alimidazole, scheme 11: (EEE) 

Prepared as described for 6-ethyl-5-(l-propyl-but-l-enyl)-l-(2,4,6-trimethyl- 
phenyl)-23^ydro-lH-imidazo[l t 2-a]iinida2ole. LC/MS: t R = 1.74 min., (MH*) = 
15 372.25. 



Example 51 
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1-(2-Ch1orr>^6^i methvl-phen^ 

imidazori,2-a1imidazole. scheme 11: (FFF) 

Prepared as described for 6-ethyl-5-(l-propyl-btityl)-l-(2^ 

dmydro-lH-imidazo[l,2-a]imidazole. LC/MS: t R = 1.74 min., (MH*) = 374.21. 

5 

The following Intermediates 17 and 31 were used to prepare Examples 52 and 53. 



Intermediate 31 




10 4-l7-(2.4-Dichloro-6-methvl-ph^ 

a1imidazol-3-vn-heptan-4-oL scheme 11: (DDD) 

Prepared as described for 4-[2^thyl-7-(2,4,6-trimethyl-phenyl)^7^ydro-5H- 
imidazo[l,2-a]imidazol-3-yl]-heptan-4-ol. LC/MS: t R = 1.74 min., (Mtf) = 410.17. 

15 Example 52 
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l-te.4-DichlorcH6-methYl-phepvlV6-eth^ 
lH-imidazori^-alimidazole, scheme 11: (EEE) 

Prepared as described for 6-ethy 1-5 -( 1 -propyl-but- 1 -enyl)- 1 -(2,4,6-trimethyl- 
phenyl^^-^ydrcHlH^irddazotl^-alimidazole. LC/MS: t R = 1.54 min. and 1.65 
5 min., (MET) = 392.18. 



Example 53 




l-(2.4-DichIoro-6-methvl-phenvl)-6-ethvI-5-g-propyl-butvl)-2,3-dihydro-lH- 
10 imidazon^-alimidazolcu scheme 11: (FFF) 

Prepared as described for 6^thyl-5-(l-propyl-butyl)-l-(2,4,6-triinethyl-phenyl>2,3 
dihydro-lH-imidazo[l,2-a]iinidazole. LC/MS: t R = 1.68 min. f (MET) = 394.10. 



The following Intermediates 32-43 may be used to synthesize Examples 54-55. 

15 

Intermediate 32 




(3-Bromo-propyl)-(2,4,6-trimethvl-phenYl)- amine, scheme 7: (FF) 



PCTAJS02/00841 

WO 02/058704 .37. 

Xo ^^o M so 1 ^o t2 ,4,^-ne <1 3,, 1 00^).na i o- 

5 stirred for 42 h. Pi^pitatedUBr was filtraed and the volataes were renKW 6 * 3 ™ 

, • Silica gel chromatography of the erode 

whoaepmityhylC-MSaaalys.swaaeW.S.l.c.g 

^ = 8.1Hz). 2 .46(6H,s,,2.45-2.3 8 (2H,ra). 2 .30C3Ra). 



15 Intermediate 33 



rv k 

• «\ , 1 i nnrll ^p-^iHazole-4- 

y^ss^;;^^ 

^bogljc .-.d .thai scheme * °°> 
A ^don o f 0a . t M— )«-—*- — 
20 corohhted ^(^-^^--^^-*; 

^o^ora^^^- ^^^"''"^^ ^ 

Mto w^doeedhe W ee n e»^(--)--< 3 ^^^ 
^e^waadded^O.aodev^ed-raaidoew.porroedhya.hce 
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gel column chromatography using a step gradient of 0% to 70% ethyl acetate in 
hexane to give 1.1 g (50 % yield) of the required alkylated product. t R = 1.3 min., 
MS: [M+H] = 408, 410 (bromine pattern), *H NMR (CDC1 3 ) 5 6.82 (2 H, s), 4.45 (2 
H, t, 7vi C = 7.5 Hz), 4.32 (2 H, q, = 7.1 Hz), 3.05 (2 H, t, = 7.0 Hz), 2.46 (3 H, 
5 s), 2.29 (6 H, s), 2.29 (3 H, s), 2.05 (2 H, m), 1.37 (3 H, t, J« c = 7.1 Hz). l3 CNMR 
(CDC1 3 ) 5 160.3, 148.7, 129.7, 124.7, 121.1, 60.6, 46.0, 45.7, 20.6, 18.5, 16.1, 14.3. 
A more polar product (0.04g) which corresponded to cyclization product from the N- 
3 alkylation of imidazole was also obtained from the later fractions. 

10 Intermediate 34 



2-Bromo-5-ethYl-3-r3-f2 1 4 1 6-trt methvN 
carboxvlic acid ethvl ester, scheme 7: (GG) 

This compound was prepared from the corresponding 2-bromoimidazole on a 12.9 



crude product using a step gradient of 20-70 % ethyl acetate in hexane provided N3- 
derived cyclization product (0.47g, 11 % yield), t R = 1.3 min., MS: [M+H] = 342, 
and Nl-derived alkylation product (2.9g, 54 % yield); LC/MS: t R = 1.5 min., [M+H] 
= 422, 424 (bromine pattern), *H NMR (CD 3 OD) 8 6.74 (2 H, s), 4.40 (2 H, t, J» c = 
20 7.6 Hz), 4.31 (2 H, q, 7™ = 7.2 Hz), 2.94 (2 H, t, = 7.1 Hz), 2.83 (2 H, q, J« c = 

7.6 Hz), 2.19 (6 H, s), 2.16 (3 H, s), 1.93 (2 H, m), 1.34 (3 H, t, J* c = 7.2 Hz), 1.19 (3 
H, t, = 7.6 Hz). 13 CNMR (CD 3 OD) 5 161.2, 154.8, 144.0, 132.7, 130.9, 130.5, 
126.2, 121.8, 62.0, 47.10, 46.59, 32.2, 23.70, 20.8, 18.7, 14.6, 14.5, 14.3. 




15 mmol scale as described in the previous example. Silica gel chromatography of the 
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Intermediate 35 

F 3 C>. N « / 

1 o v_ N <T\ 

2-Bromo-5-trifluoromethYl-34^ 
5 imidazole-4-carboxYlic acid ethyl ester, scheme 7: (GG) 

To a 0.1M dimethylformamide solution containing 5.3 mmol each of the 
bromoimidazole and bromopropyl aniline was added 1.2 equivalents of CS2CO3. The 
reaction mixture was stirred at ambient temperature for 96 h. LC-MS indicated 
approximately 50% conversion to a single alkylated product Diluted with ethyl 

10 acetate (500 mL) and washed with water (3 x 100 mL). Approx. 5 mL ethanol had to 
be used to break up an emulsion. The ethyl acetate layer was dried (Na2S04>, 
evaporated in vacuo. The crude product was purified by silica gel chromatography 
with ethyl acetate:hexane (1:9) as eluent Fractions containing the required 
compound were combined and evaporated to give 0.51g (21 % yield). LC/MS: t R = 

15 1.5 min., [M+H] = 462, 464 (bromine pattern), *H NMR (CD 3 OD) S 6.74 (2 H, s), 
4.44 (2 H, t, /vie = 7.5 Hz), 4.35 (2 H, t, J* c = 7.1 Hz), 2.96 (2 H, t, = 7.1 Hz), 
2.20 (6 H, s), 2.15 (3H, s), 1.97 (2 H, m), 1.33 (3 H, t, /vie = 7.1 Hz). 
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Intermediate 36 

alBS^^Bfcg — ^» n lic ac5tl cster * scheme 7 '' (SH) 

~ mmol) in sulfolane (50 

• j .„ •>«! mL The dark filtrate was applied to an 
«mtairmig0.1%trifluoroa«ticaadto250mU Theaar 

, m,i 5 cmloie-eqtiilibrated with water containing 
octadacyl silica gal (CIS) column (4x15 cm) pte^q 

10 „, ^.oroaccficacid. Hudch wi^aarhc aolvanrwaaconfihuad^ ^fi« 
^olane was removed. Tnesoiven, was ih» changed «, n,e*anol:0.1 % 
tfflnoroscericacidin water (2:3, coUccfihg^nO. size fi^ohawhich were 
e o B hinedafterI J C.MS-ysUtogiva0.9gof«h.te,hhcd P odac t a S 

8)2 . 2 5(3 a s).^(Sa.).^(2 a n0.2.«(fi a .). 134OH.U* = 7.0 
M . "CNMR (CDaOD) . 162.7. 150.3. 147* ml. MM. 137.8. 130.7, H". 
60.8, 47.6, 44.4, 23.2, 21 .2. 18.3, 15.2, 14.9. 
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Intermediate 37 



N 




2- Ethvl-8-(2A6-trimethvl-phenvlV5,6:^^ 

3- carboxvIic acid ethyl ester, scheme 7: (HH) 

5 To the Nl-alkylated 2-bromo-4-ethyl imidazole derivative (2.83 g, 6.7 mmol) in 

sulfolane (67 mL) was added 1.1 equivalents of silver triflate. The resulting solution 
was stirred in the dark at 150°C under argon. Within 10 min the solution turned dark 
and it was stirred for 24 h when LC-MS indicated complete conversion to cyclized 
product. The reaction mixture was cooled to ambient temperature. Filtered, diluted 

10 with water containing 0.1% trifluoroacetic acid to 335 mL and filtered again. The 
dark filtrate was applied to an octadecyl silica gel (C18) column (4 x 15 cm) pre- 
equilibrated with water containing 0.1 % trifluoroacetic acid. Elution with the same 
solvent was continued until all the sulfolane was removed. The solvent was then 
changed to methanol:0.1 % trifluoroacetic acid in water (2:3) collecting 25 mL size 

15 fractions which were combined after LC-MS analysis to give two major fractions. 
Cyclization product that was 84 % pure (1.5 g) and pure cyclization product (570 
mg). LC/MS: to = 1.3 min., [M+H] = 342, 
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Intermediate 38 



O 



EtO 




2-Trifluoromethyl^(2A6-trimethvI-^^ 
pyrimidine-3-carboxvlic acid ethvl ester, scheme 7: (HH) 

5 The appropriate Nl-alkylated-2-bromoimidazole (0.473g, 1.02 mmol) was subjected 
to silver triflate mediated cyclization in sulfolane (10 mL) as described above except 
that the reaction was carried out for 48 h. At the end, the mixture was diluted with 
ethanol (10 mL) filtered through a bed (2 x 4.5 cm) of CI 8 silica gel and washed with 
another 50 mL more ethanol. The filtrate was concentrated in vacuo to ca. 20 mL It 

10 was then purified by preparative HPLC using a 20 min. linear gradient (25 min run) 
of 30*100 % B in A in ten injections. Fractions containing the cyclization product 
were combined and evaporated. The residue (0.39g) in 20 mL anhydrous ethanol 
was stirred with (0.168 g, 2 mmol) NaHCC>3 for 1.5 h. Filtered and evaporated to 
dryness to give 0.23 g (60 % yield) of cyclized product. LC/MS: t R = 1.8 min., 

15 [M+H] = 382. 

Intermediate 39 
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r2-TrffluoromethvI-8-(2A6-trimethvl-p^^ 
alpyrimidin-3-vll-methanoI, scheme 7: (II) 

The appropriate ethyl ester (0.032g ) in 1 mL of anhydrous tetrahydrofuran was 
treated with an excess (0.3 mL) of 1 M LLAIH4 in tetrahydrofuran at ambient 
5 temperature. After lh, 1 M NaOH (5 mL) was carefully added. Most of the 
tetrahydrofuran was then evaporated The residue was partitioned between ethyl 
acetate (2 x 30 mL) and additional 10 mL 1 M NaOH. Organic layer was dried 
(Na2S04) and evaporated. The residue after silica gel chromatography with 
methanolrmethylene chloride (1:99) yielded (0.025g) of alcohol. LC/MS: t R = 1.0 
10 min., [M+H] = 340, *H NMR (CD3OD) 8 6.93 (2 H, s), 4.62 (2 H, s), 4. 10 (2 H, t, 7*. 
= 6.1 Hz), 3.51 (2 H, t, = 5.4 Hz), 2.29 (2 H, m), 2.27 (3H, s), 2.13 (6 H, s). 
Gradient NOESY experiment revealed NOE between exo methylene group and the 
methylene at 6 position confirming the regiochemistry. 

15 Intermediate 40 




fS-Bromo-propyD-fZ-chloro^^dimethvI-pheDvlVamine. scheme 7: FF) 

To a solution of the 2-chloro-4,6-dimethyl aniline (16.9g g, 108 mmol) in 1,4- 
dioxane (80 mL) was added n-butyl lithium solution (2.5 M in hexanes, 48 mL), 
20 dropwise, at 0°C under argon. The reaction mixture was wanned up to rt and stirred 
for 20 min. 13-Dibromopropane (109 g, 543 mmol) was added and the reaction 
mixture was stirred overnight. The mixture was filtered through celite and 
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concentrated Purification was carried out by reverse phase chromatography using 
water, methanol and trifluoroacetic acid to obtain product (20.01 g, 72.5 mmol, 67%) 
as brown oil. LC/MS: t R = 1.5 min. [M+H] 277. *H NMR (CD 3 OD) 5: 7.12 (s, 1H), 
6.99 (s, 1H), 3.52 (t, / = 6.65 Hz, 2H), 3.36 (t, / = 6.75 Hz, 2H), 2.36 (s, 3H), 2.29 (s, 
5 3H),2.14(m,2H). 



Intermediate 41 




2-Bromo-3-r3-(2-chloro-4,6-dimethyl-phenylamino)-propYn-5-trifluoromethvI- 
10 3H-imidazole-4-carboxvlic acid ethyl ester, scheme 7: (GG) 

To a solution of the imidazole (5.08 g, 17.7 mmol) in dry dimethylformamide (120 
mL) was added the 3-bromopropyl aniline (5.37 g, 19.5 mmol) and cesium carbonate 
(8.64 g, 26.5 mmol) at RT under argon. The reaction mixture was heated at 55°C 
overnight, cooled and diluted with ethyl acetate (400 mL). The organic, phase was 
15 washed with water (2x), brine and dried (MgS0 4 ). Purification by silica gel column 
chromatography using hexanes/ethyl acetate (90:10 to 70:30) afforded product (5.98 
g, 12.4 mmol, 70%) as brown oil. LC/MS: t R = 2.2 min. [M+H] 483. *H NMR 
(CD 3 OD) 5: 6.98 (s, 1H), 6.86 (s, 1H), 4.49 (t, J = 7.55 Hz, 2H), 4.36 (q, / = 7.1 Hz, 
2H), 3.10 (t, /= 6.95 Hz, 2H), 2.25 (s, 3H), 2.19 (s, 3H), 2.00 (m, 2H), 1.34 (t, /= 
20 7.1 Hz, 3H). 
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Intermediate 42 




l-(2-adoro^6MiimethvI-phenvl)-^ 
nipyrindine-S-carboxvlic acid ethyl ester, scheme 7: HH) 
5 To a solution of the alkylated imidazole (5.98 g, 12.4 mmol) in sulfolane (50 mL) 
was added silver triflate (4.77 g, 18.6 mmol) at rt under argon. The flask was fitted 
with a reflux condenser and heated at 150°C overnight. The whole setup was covered 
with aluminum foil to keep the reaction mixture in dark. The reaction mixture was 
filtered through celite and purified by reverse phase chromatography, using water, 
10 methanol and trifluoroacetic acid. Product (3.43 g, 8.54 mmol, 69%) was obtained as 
brown solid. LC/MS: to = 2.1 min. [M+H] 402. ! HNMR (CD3OD) 5: 7.01 (s, 1H), 
6.92 (s, 1H), 4.38 (m, 2H), 4.32 (q, / = 7.15 Hz, 2H), 4.65 (m, 2H), 2.30 (m, 2H), 
2.26 (s, 3H), 2.19 (s, 3H), 2.00 (m, 2H), 1.33 (t, / = 7.1 Hz, 3H). 

15 Intermediate 43 




r8-(2-CMoro-4,6-dimethvl-phenvI)-2-trifluoromethvI-5>6>7.8>tetrahvdro 
imidazon^2-alpvrimidip-3-vn-methanoh scheme 7: (II) 



PCT/US02/00841 



WO 02/058704 



-96- 



fth ^ Q 43 - 8 54 mmol) in anhydrous tetrahydrofuran (100 mL) 
To a solution of the ester (3.43 g, o.^ 

aa a AmrwKt a solution of lithium aluminum hydride (1 
at 0°C under argon was added dropwse a soiuu 

3 e o,H NM K(C D C W ,7. 1 »(, 1 H,,,^(s..H,,4. M(n ,m3. 65 ( m . 2 H,.3- 
10 (m, 2H), 232 On, 2H), 2.28 (s, 3H), 2.19 (s. 3H). 



Example 54 




Atetlh ^n S .o^ S olnnon(2n i )o f «»ea P p I o P Hn te e tliyl ^( 5 ^ 
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25 min run. Fractions containing the required compound were combined to give 
1 lmg of the amide. LC/MS: t R = 1.4 min., [M+H] = 409. J H NMR (CD 3 OD) 5 7.10 
(2 H, s), 4.20 - 3.20 (8H, 4 x m), 2.47 (2 H, m), 238 (2H, m), 2.33 (3 H, s), 2.23 (6 
H, s), 1.80 - 1.57 (2 H, m), L22 - 0.20 (11 H, 4 x m). Fractions containing 
5 unchanged ethyl ester were combined to recover the starting ethyl ester (43 mg) as 
trifluoroacetate salt 

Example 55 



10 2-Trffluoromethvl-8-(2A6-trimeth^ 

al p vrimidine-3- carb oxvlic acid cvclopropylmethvl-propyl-amide. scheme 7: 
(LL) 

The corresponding ethyl ester was subjected to Weinreb amidation using standard 
protocols. The amide obtained was purified by Preparative HPLC with a 15 min 



15 linear gradient of B in A in a 20 min run. Combined fractions were evaporated in 
vacuo to give the required product. LC/MS: t R = 1.8 min., [M+H] = 449, ! H NMR 
(CD3OD) 5 7.03 (2 H, s), 4.04 - 3.97 (2H, 2 x m), 3.64 (2 H, t, Jvic = 5.6 Hz), 3.62 - 
3.02 (4 H, 4 x m), 2.47 - 2.32 (2 H, m), 2.31 (3 H, s), 2.21 (3 H, s), 2.20 (3H, s), 1.81 
- 1.07 (3 H, 3 x m), 1.06 - 0.82 (3 H, 2 x m), 0.70 - 0.02 (4 H, 3 x m). 




20 



Intermediate 44 
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F 




2-Methv^8-(2A6-trimethY^phenvIV5,^^^ 

alDvrimidine-3-carboxvlic acid pentafluorophenyl ester, scheme 7: (HH) 
The corresponding ethyl ester (0.17 mg, 0.52 mmol) and LiOH-H 2 0 (110 mg) in 
5 dimethoxyethane: water (1:1,113 mL) was heated to 55°C for 24 h. 

Dimethoxyethane and water were evaporated. The residue in 3 mL dimethyl 
formamide was treated with pentafluorophenyl trifluoroacetate (2.5 mL) and stirred 
for 2 h. Volatiles were evaporated and the residue was purified by silica gel column 
chromatography with methylene chloride and 2-propanol: methylene chloride (3:47). 
10 Fractions containing the required activated pentafluorophenyl ester were combined to 
give 0.15 g, 32 % yield). LC/MS: t R = 1.5 min., [M+H] = 466. 



General Procedure for amide formation preparation of Example 56-58 from 
Intermediate 44: The pentafluorphenyl ester (15 mg, 0.036 mmol) in 1 mL 

15 dimethylformamide was stirred with 0.18 mmol of appropriate amine and 0.18 - 0.36 
mmol Cs 2 C0 3 at 70°Cfor 18 h. The mixture was diluted with water (0.8 mL) and 
trifluoroacetic acid (0.2 mL). The resulting solution was purified by preparative 
HPLC using a 20 mm linear gradient with 30-100 % B in A as eluent in a 25 min run. 
Fractions containing the required product were combined and evaporated to give the 

20 appropriate amide in 20-50 % yield. 
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Example 56 




2-Methvl-S-(2A6-trimethvl^ 

alPYrimidine-3-carboxvlic acid phenethyl-propyl-amide, scheme 7: (JUL) 
5 Prepared as described for the example above. LC/MS: t R = 1.3 min., [M+H] = 445, 
*H NMR (CD 3 OD) 5 7.31 - 7.16 (5 H, m), 7.09.(2 H, s), 4.31 - 2.72 (12 H, 7 x m), 
2.32 (3 H, s), 2.20 (6 H, s), 2.05 - 1.43 (5 H, m), 1.28 - 0.77 (3 H, 2 x m). 

Example 57 



2-Methvl-8-(2A6-trimethvN^ 

alpyrimidine-3-carboxvlic acid cvclobutvlmethyl-propyl-amide, scheme 7: (LL) 

LC/MS: t R = 1.3 min., [M+H] = 409, *H NMR (CD 3 OD) 8 7.10 (2 H, s), 4.43 - 3.79 
(2 H, m), 3.70 (2 H, t, 7™ = 5.5 Hz), 3.62 - 3.10 (4 H, m), 2.91 - 2.53 (1 H, m), 2.38 - 
15 2.36 (2 H, m), 2.33 (3 H, s), 2.22 (6 H, s), 2.10 - 1.22 (11 H, 4 x m), 1.16 - 0.79 (3 H, 
m). 



10 
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Example 58 




O 



2 = a|gttai = g^2 Afet^ 
o 1 rY Hmirthie.3.r a rhn^v1ic acid b jsc T »i» r mpvlmethYl. an iide, scheme 7: (LL) 
5 LC/MS: fe = 1.4 min., [M+H] = 409, >H NMR (CD3OD) 5 7.10 (2 H, s), 4.15 - 3.95 
(2 H, m), 3.70 (2 a t, J* = 5.5 Hz), 3.68 - 3.36 (4 H, m), 2.39 - 2.36 (2 H, m), 2.33 
(3H,s),2.23(6H, S ),2.09(3H,s), 1.25 - 1.05 (4 H, m), 0.41 - 0.05 (4 H, m). 



10 



Intermediate 39 was used to prepare Examples 59-95 and 331. 



Example 59 



r 3C -O 



rTr ^ r ~ rT ,^., y i. p rnnvl.r2-^ 

S< ; i 7 «.tAtr a hvdro -^^ a ^n.2- a lDTrimidin 3.ylmethyr|-amine, scheme 7: (KK) 
15 Intermediate 39 was dissolved in benzene (50 mL> and treated with with thionyl 
chloride (5 mL). The solution was heated at reflux for 2h. The volatile* were 
evaporated. The residue was evaporated twice with heptane (50 mL). The resulting 
gum was dissolved in acetonitrile (30 mL) and treated with excess N- 
cyclopropylmethyl, N-propyl-amine (1 mL). After Ih LC-MS indicated clean 
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conversion to the required diallcylarninomethyl derivative. Acetonitrile was 
evaporated and the residue was purified by CIS column chromatography with a step 
gradient elution using 20-60 % methanol in water containing 0. 1 % trifluoroacetic 
acid. Fractions containing the required product were combined and evaporated in 
vacuo to give the required amine (0.17g, 51 % overall yield from the cyclization 

4.56 (2H, s), 4.16 (2 H, t, JW = 5-8 Hz), 3.60 (2 H, t, J* = 5.5 Hz), 3.23 - 3.18 (4 R 
2 * m), 2.36 (2 H, m), 2.29 (3 H, s), 2.15 (6 H, s), 1.81 - 1.76 (2 H, m), L28 -1.21 (1 
H, m). 1.02 (3 H, t, J* = 7.3 Hz), 0.86 - 0.82 (2 H, m), 0.51 - 0.47 (2 H, m). 



10 




^n^ ^ R-tetn liTflrn unidazoll .^Wimidine, scheme 7: (KK) 
15 Prepared as described for the example above. LC/MS: t R = 13 min., MS: [M + H] = 
405. 
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Example 61 



s N 





3 2M2sg£E hoK S , ^-H^tr^^ 
S£ 3&j£*T*2&« i^dazoIl^alEg^to scheme?: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.5 min., MS: |M + H] . 

425. 



Example 62 




10 g^^djnMmSfe a^fflHggffl^ 8 " (? 4 ^methyl-phenyD-S^ 
tgtr^vdrojmidazolj ^invrimidine, scheme 7: (KK) 
spared as described for the example above. LC/MS: t R = 1.5 min., MS: [M + H] = 

407. 
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Example 63 




3-(2-Methyl-piperidin-l-vlmethvlV^ 

5,6J,8-tetrahvdro-imidazori.2-a1pyrimidine, scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.4 min., MS: [M+H] = 
421. 

Example 64 



10 3-(4-Methvl-piperidm-l-vlmeth^ 

5,6J.8-tetrahvdro-imidazori^-a1pvrimidm&> scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.5 min., MS: [M+H] = 

421. 
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Example 65 



\ 




N 



Benzyl-methvH2-trffluoromethvl-8-(2A6-ta 
imidazori^a1pvrimidin-3-vlniethyl] >aminft. scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.5 rain., MS: [M+H] = 
443. 

Example 66 



10 Methyl-phenethvH2-trffluoromethvl-8-(2,^^ 

tetrahvdro-imidazo \1 ^a1pvrimi(Un-3-vlmethvl1-amine. scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t R = 1.5 min., MS: [M+H] = 




457. 
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Example 67 




DiaMvH2-trifluoromethYl^ 

imidazori^a1pvriinidin-3»vlmethvn-amine^ scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.4 min., MS: [M+H] = 
419. 

Example 68 



10 Dipropyl-r2-trifluoromethyI-8-^ 

iinidazori,2-a1pyrimidin-3-yImethvn-amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R - 1.4 min., MS: [M+H] = 

423. 

15 Example 69 




\ 
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Butvl-methyl42-trifluoromethYl-8-(2A^ 

imidazori.2-a1p\Timidin"3-yImethYl1-amine^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.4 min., MS: [M+H] = 

409. 

5 

Example 70 



Butvl-ethvH2-trifluoromethvl-8-(2A6-ta 
iirudazori^-alpYrimidin-^ylmethyll-amina, scheme 7: (KK) 
10 Prepared as described for the example above. LC/MS: t R = 1.4 min., MS: [M+H] = 
423. 

Example 71 



15 Ethvl-(2-methyl-allyl)-r2-tiifluorom 

tetrahYdro-imidazori^alpyrimidin-3-Ylmethyn-ainine, scheme 7: (KK) 
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Prepared as described for the example above. LC/MS: t R = 1.6 min., MS: [M+H] = 
421. 



Example 72 



3-(3-Phenvl-pvrroKdin-l-ylmeth^^ 

phenYl)-5,6J,8"tetrahydro4midazofl,2-a1pvrimidine, scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t R = 1.8 min., MS: [M+H] = 
469. 

10 

Example 73 



CydoproPYtoethvl-(2^^trifluoro-e^ 

phenvI)-5.6J,8-tetrahvdro4midazori,2>a1pyrimidin-3-vlmethvI1-amine> scheme 
15 7:(KK) 



5 
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Prepared as described for the example above. LC/MS: t R = 1.8 min., MS: [M+H] = 
475. 



Example 74 



CF 3 
-F 




5 

CvcIopropylmethvl-(2^33,3-pen<^uoro-pro^ 
tilmethyl-phenYl)-5,6«7,8-tetrahvdro-i^ 
amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: tR = 1.9 min., MS: [M+H] = 
10 525. 

Example 75 




Cyclopropylmethvl-ethvl-r2-trifluorometh^ 
15 tetrahvdro-iDridazori.2-a1pyrimidin-3-vlmethvn-ainine, scheme 7: (KK) 
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Prepared as described for the example above. LC/MS: t s = 13 min., MS: [M + H] = 
421. 



Example 76 



.CF 3 




eheg gB^^ SChemC 
7:(KK) 

Prepared as described for the example above. LC/MS: t R = 1.9 min., MS: [M+H] = 
10 489. 



Example 77 





15 ^hvdro^iiiida^ ri -^^nvrimidin^-vlmethyll-amine, scheme 7: (KK) 
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vated as described for the example above. 
449. 



LC^:* = l^ MS:fM+H1 = 



Example 78 




5 . T „, l1T i\ si #; 7 ft-fptrah ydro- 



; above. 



TX/MS:te=1.8nuB.,MS:[M + Hl- 



Example 79 



F 3 c- 




, h vn r2-triflupromet^^ 
---B^---— scheme 7. (KK) 
15 -w^ft ^^ a h T ^rf».irmdaMl^E^ 
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Prepared as described for the example above. 
463. 



LCMS: to = 1-9 min., MS: [M+H] = 



Example 80 

3 N^^-N 




r i? r* 3 ,^ p^»""'-»-p ro ' tv ''- 1TropT1 1 




7:(KK) 

Prepared as described for the ex 
10 513. 



arnple above. LC/MS: to = 2.0 min., MS: [M + H] = 



Example 81 



_ /CF 3 



o 



. _ . ^_, n ^,^fl„r»ro- D roMD^eie§. scheme7 
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Prepared as described for the example above. LC/MS: t R = 2.0 rain., MS: [M+H] = 
539. 

Example 82 



Phenethvl-(2,2.2-tiifluoro^thvlM2^ 

5,6,7,8-tetrahYdro4midazori^a1pyrinudin-3-^^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: = 1.9 min., MS: [M+H] = 
525. 

10 

Example 83 



Phenethvl-propyl-r2-tiifluoromethvI^(2,4,6-trimethvl-phenvlV5 % 6,7.8- 
tetrahvdro-imidazoriJ2'a1pvrimidin-3-vlmethvn-amine. scheme 7: (KK) 
15 Prepared as described for the example above. LC/MS: = 1.8 min., MS: [M+H] = 



5 





485. 
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Example 84 




Ethvl-phenethvH2-trfflttoromethvl-8^^ 

tetrahvdro-imidazoriJ^alpyrimidin-3-vlm scheme 7: (KK) 

5 Prepared as described for the example above. LC/MS: t R = 1.7 min., MS: [M+H] = 
471. 

Example 85 



10 Benzvl-(2^J^trifluoro-ethvlW2-trifl^^ 

S^^.S-tetrahvdro-imidazori^alpvrimidin-S-vlmethvll-amine, scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t& = 1.8 min., MS: [M+H] = 




511. 
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Example 86 




BenzvH2-tiifluoromethvl-8^^ 

imidazori^alpvrimidin-3-vlmefo^ scheme 7: 

5 (KK) 

Prepared as described for the example above. LC/MS: t R = 1.8 min., MS: [M+H] = 
525. 



Example 87 




10 




(2-Cydopropyl-ethvl)-propvl-r2-trifluoro 

S^^.S-tetrahydro-imidazori^alpyrimidin-S-ylmethvII-amina. scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t R = 1.7 min., MS: [M+H] = 
449. 
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Example 88 



F 3 C^N W 



§ < ? g-tetrahldrojmidazoILggl 



5 Prepared as described for the example above 
435. 



^j^i^.thvn.arpme, scheme 7: (KK) 
uyMS :f Jl = l.Smin.,MS:lM+Hl = 



Example 89 

r 



10 




scheme 7: (KK) 

Prepared as described for the example above. 
503. 



. LC/MS: t R = 2.0 min., MS: [M+H] 



15 
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Example 90 



CF 3 



F 3 C 



r rt ,i n PT i s^H^afflaorg nw) [2^aargB6fesi^Afe 

^ethxkEheMfi ^ If," § MB ^^^^^^^^ 
5 amine, scheme 7: (KK) 

Peered as described for the example above. LC/MS: t R = 1.8 min.. MS: [M + H] . 

489. 



Example 91 





10 

a n Unnff r iTtfluorgmethyl^^ 6 trimefhyt-ph^YlVS^ 

lLUj]LLjlLn ^azoll 2^d^=^e M H 3 ^-triflnoro- propyl>-amin £ 

scheme 7: (KK) 

Prepared as described for the example above. U7MS: * = 1.8 min., MS: [M + H] = 
15 543. 
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Example 92 




(4-Muoro-benzTl)-propyl-r2-^ 

teirahvdro-iinidazo r 1 T 2-a1pyri midin-3-vlmethvll-amine. scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: tR = 1.7 min., MS: [M+H] = 
489. 



Example 93 




10 (4-CMoro-benCTlM2-trffluoro^ 
tetrahydro-im idazori^alpyrimi^ 
scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.9 min., MS: [M+H] = 
559. 
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Example 94 - 



ci 




(4-Chlor(Hbenzviypropyl-r2-trifluoro 

tetrahvdro^midazori^alpvrimifiSn-^vlmethyll-amine. scheme 7: (EE) 
5 Prepared as described for the example above. LC/MS: t R = 1.8 min., MS: [M+H] = 
505. 

Example 95 



10 AUvl-propvl-r2-trifluoromethvl-8-(2,4,^ 

imidfl7^[l^-a1pyriirudijQ-3-vlmethvl1-amiiie , scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.5 min., MS: [M+H] = 




421. 



15 Intermediate 43 was used to prepare Examples 96-138. 
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Example 96 



■y. 




r8-(2-CMoro-4,6-dtoethyl-phenvl)-2-trifluo^^ 



imidazoriJZ-alpvrinadin-3-YlmethYll-cvc lftprnpYl methv scheme 



5 7:(KK) 



To a solution of the appropriate alcohol (0.092 mg, 0.25 mmol) in benzene (20 mL) 
was added thionyl chloride (0.15 g, 1.28 mmol) at 0°C, under argon. The reaction 
mixture was stirred for an hour the solvent was removed on a rotary evaporator. 
Traces of thionyl chloride were removed by co-evaporating with dichloromethane 3 

10 times. The residue was dissolved in dichloromethane (50 mL) and to that solution 
was added the N-propyl-cyclopropylmethylamine (0.058 g, 0.512 mmol) and 
diisopropylethyl amine (0.099 g, 0.768 mmol) at it The reaction mixture was stirred 
overnight Solvent was concentrated, the residue dissolved in methanol (2 mL) and 
purification carried out by reverse phase preparative HPLC using water, methanol, 

15 trifluoroacetic acid to obtain the product (0.084 g, 0.15 mmol, 70%) as colorless oil. 



LC/MS: fr= 1.4 min. [M+H] 455. ! HNMR (CD3OD) 8: 7.20 (s, 1H), 7.11 (s, 1H), 
4.58 (m, 2H), 4.19 (m, 2H), 3.68 (m, 1H), 3.59 (m, 1H), 3.23 (m, 4H), 2.39 (m, 2H), 
2.33 (s, 3H), 2.23 (s, 3H), 1.79 (m, 2H), 1.22 (m, 1H), 1.01 (t, / = 7.3 Hz, 3H0, 0.83 
(m, 2H), 0.50 (m,2H). 



20 
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Example 97 




8-(2-CMoro^.6-dtoethyl-phenvl)-3-m 

5,6J,8-tetrahydro-imidazori^-a1pvriiiudine, scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.3 min. [M+H] 429. 



Example 98 




8-f2-Chloro-4,6"dimethvl-phenvlV3-tMomoroholin-4--vlmethvl-2- 
10 trifluoromethYl-5,6,7.8-tetrahvdro-imidazori.2-a1pyrimidine, scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t R = 1.3 min. [M+H] 445. 

Example 99 
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8-(2-CMora^,6^iimethvl-phenvlV3-Diperidin-l-vlmefe 
5,6J,8-teti^Ydro-imida2ori>2»a]PY riTnidine T scheme 7: (KK) 
Prepared as described for the example above. LC/MS: ft = 1.4 min. [M+H] 427. 

5 Example 100 




8-(2-CMoro-4.6-dimethvl-phenvl>3-(2-me^ 

frifluoromettyl-5,6,7,8-tetra^^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: to = 1.4 min. [M+H] 441. 

10 

Example 101 




8-(2-(^oro-4,6-dimethvl-phenv^ 

trifluoromethvl-5.6.7.8-te^ scheme 7: (KK) 

15 Prepared as described for the example above. LC/MS: t R = 1.4 min. [M+H] 441. 
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Example 102 




8-(2-CMoro^,fr*iime&vl-phenvD^ 

trifluorome^ scheme 7: (KK) 

5 Prepared as described for the example above. LC/MS: t R = 1.4 min. [M+H] 441.' 



Example 103 




PiaMvl-r8-f2-cMoro^.6-dimeth^ 
10 imidazori%2-a1pyrimidin-3-vlmethYlVamine. scheme 7: (KK) 

Prepared as described for the example above. LC/MS: Tr = 1.4 min. [M+H] 439. 



Example 104 
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lMllLultl HimMMMHii-f--"-""" 1 -^ ■*— * 

ftep^ tt described for «he example above. UVMS: fc= 1.4 min. PHI 429. 



5 Example 105 



10 




Prepared as described for the 



Example 106 



. ^i m( >thvl.Dher T' )-^"fl"»">methyl-5 1 6,7,8 - 
,rt jlv *. Y w*h yn-amine, scheme 7: (KK) 
example above. LC/MS: *- 1.6 min. [M + H] 506. 




^ytogtbjll^^^ SChemC 71 



[8-{2-Chloro 
imiHazori.2-a 

15 (KK) 

Prepared as described for theexample above. IT/MS: t R =1.4min. [M + H]441 



i 
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Example 107 




Benzvl-r8-(2-cMoro^6-dimethv^ 

imida2ori^a1pyrimidin-3-ylmethyl1-methyI-amine, scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: t R = 1.5 min. [M+H] 463. 

Example 108 

BtttyH8-(2-cMoro^6-dimethyl-phenvlV^ 
10 imidazori^-alpyrimidin-S-ylmethyll-ethyl-amine^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.4 min. [M+H] 443. " 



Example 109 
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r8-(2-CMoro^,6-dimethvl-phenvlV2-trifluor^ 

iinidazori^alpvrimidin-3-vImethvil-dipropvl-amiBe, scheme 7: (KK) 
Prepared as described for the example above. LC/MS: t R = 1.4 min. [M+H] 443. 

5 Example 110 



r8-f2-Chloro^,6-dimethvI-phenYl)-2-trifluoromethvl«5,6J,8-tetrahvdro- 
iirudazoriJ^alpyrijmidin-3-vlmeth^^^ scheme 
7: (KK) 

10 Prepared as described for the example above. LC/MS: t R = 1.4 min. [M+H] 459. 
Example 111 



r8-(2-CMoro-4.6-dtoethYl-phenvlV^ 
15 iimdarori ^-alp^^ din'S-vtoethyH scheme 7: 

(KK) 

Prepared as described for the example above. LC/MS: t R = 1.5 min. [M+H] 470. 
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Example 112 



Cl 




F 



r8-(2-CMoro-4,6-dimethvl-phenvl)-2-ti^ 
imidazori^-alpyrimidin-3-ylmethvn^ 
5 amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.9 min. [M+H] 509. 



Example 113 

F 




10 r8-(2-Chloro^6^1imethYl-p^ 

imidazofl^-alpvrimidin-3-vlmethvll-cycl^ scheme 7: 

(KK) 

Prepared as described for the example above. LC/MS: t R - 1.4 min. [M+H] 441. 
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Example 114 



F ' F 

r8-(2-Chloro-4,6-dimethvl-phenvl^ 



imidazori^alpyrimidi^ 
scheme 7: (KK) 

Prepared as described for the example above. LC/MS: f*= 1.8 min. [M+H] 483. 



Example 115 




F 

F F 



10 rS-(2-CMoro-4,6-d^ethyl-phenvl)-2-^ 
imidazori^alpyrimidip-3-vImefo^ 
propylamine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R - 1.9 min. [M+H] 545. 
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Example 116 

r8-(2-CMoro-4,6-dimethvl-phenvlV^ 
imidazori^alpyrimidin-3-vto 
5 scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.7 min. [M+H] 497. 



Example 117 




10 r8-(2-CMoro-4,6-dimeavl-phenvl)-2^ 
imidazori^-alpvriimdin-3-vlmeth^ 
amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.9 min. [M+H] 533. 
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Example 118 




5 scheme 7: (KK) 

Prepared as described for the example above. LC/MS: fc= 1.9 min. [M + H] 560. 



Example 119 

F p-F • 
F 

„„...-P , 8lBs to MB ^ lag a B ..i M g » » wm ^ft^*** 



scheme 7: (KK) 

Prepared as described for the example 



above. LC/MS: r* = 1.9 nrin. [M+H] 545. 
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Example 120 




r8-(2-Chloro^.6-dimethvl-phenvD-2^ 

imidazori^-alpyiimidin-3-vImethYll-ethvl-phenethyl-aim scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: fa = 1.6 min. [M+H] 491. 



Example 121 




r8-(2-CMoro^6-dimethvI-phenvl)-2-t^ 
10 imidazori.2>a1pyriimdin-3-ylmethvl1-phenethYl^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: fa = 1.6 min. [M+H] 505. 
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Example 122 



F 

V^F 



CI 

-F 

F 

r8-(2-Chloro-4,6-dimethvI-phenvl)-2-tiffl 
imida2ori^a1pyrinMdin-3-Ylmethvl1-f2-cyclop 
5 propvD-amine , scheme 7: (KK) 

Prepared as described for the example above. LC/MS: 1.8 min. [M+H] 523. 

Example 123 




10 r8-(2-CMoro-4,6-d^ethvl-phe^ 

imidazoriJS-alpyrimidin-3-vlmethv^^ scheme 
7:(KK) 

Prepared as described for the example above. LC/MS: t R = 1.5 min. [M+HJ 455. 
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Example 124 




r8-(2-C^oro^,6^imethvl-phenvl)-2^ 
irpidazori^alpyiimidin-3-vlm 
5 scheme 7: (KK) 

Prepared as described for the example above. LC/MS: fj?= 1.5 min. [M+H] 469. 

Example 125 




F P 

10 BenzvH8-(2-chloro^«6-*iimeth^ 

imidazori^alpvrinridin-3-ylmefo^ scheme 7: 

(KK) 

Prepared as described for the example above. LC/MS: t R = 1.8 min. [M+H] 545. 
15 Example 126 
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-133- 



■ho 




r8-(2^Chloro^,6-dimethvl-phenvl)-2-tr^ 
imidazori^a1pyrimidin-3-ylmethvn-(2^ 
ethylVamine, scheme 7: (KK) 
5 Prepared as described for the example above. LC/MS: f*= 1.8 min. [M+H] 509. 

Example 127 



r8-(2-CMoro^,6-dimethvl-phCT 
10 imidazori<3-alpyriirtiddn-3-vlmefo^ 
amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.8 min. [M+H] 563. 




Example 128 
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(4-CMoro-benCTlVr8-(2-cMoro-4,fr(^ 
tetrahvdro-imidarori^alpyriira 
scheme 7: (KK) 

5 Prepared as described for the example above. LC/MS: t R = 1.8 min. [M+H] 580. 



Example 129 




(4-Chloro-benzvl)-r8-(2-cMor^ 
10 tetrahvdro-imidazori.2-a1pyilmidm^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: f*= 1.7 min. [M+H] 526. 



Example 130 
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Benzvl-r8-(2-chloro-4,6-dimethvl-phe^^ 

jnridazoQjgj^^ scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.5 min. [M+H] 491. 

5 

Example 131 



Allvl-r8-(2-chloro-4,6-dimethYl-phenvl)-2-^ 

inudazori^-alpyrimidin-3-vlniethvll-propvl-aimne^ scheme 7: (KK) 
10 Prepared as described for the example above. LC/MS: tR = 1.4 min. [M+H] 441. 

Example 132 
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-136- 

r8-f2-Chloro-4,6-dimethvI-phenvn-2-trifluoromethyl-5,6,7 < 8-tetrahvdro- 
imidazori.2-a1pvrirnidin-3-vImethYll-f4-fluoro-benzYl)-propvl-amine. scheme 7: 
(KK) 

Prepared as described for the example above. LC/MS: t K = 1.6 min. [M+H] 509. 

5 

Example 133 



F. - ' N 
F "F 




"F 

r8-(2-CMoro-4,6-dimethYl-phen^^ 
imidazori^-alpyrinudin-3-v^ 
10 amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.8 min. [M+H] 563. 



Example 134 




WO 02/058704 PCT7US02/00841 

-137-. 

T8-(:^(^oro^6-dImethvl-pte^ 

imida2pri«2-a1pvrimiddn-3-vlmethvlH scheme 7: 

(KK) 

Prepared as described for the example above. LC/MS: t R = 1.6 min. [M+H] 509. 

5 

Example 135 



F 

F 

F 

r8-(2-Chloro^,(^dimethvlHPhenvlV2-ti^ 

imidazori»2-a1pvrimidin-3-v^ ethyl)- 
10 amine, scheme 7: (KK) 

Prepared as described for the example above. LC/MS: t R = 1.8 min. [M+H] 495. 

Example 136 



^0 



15 [8-(2-<^oro^6-dimethvl-pheml>2-trifl^^ 

imidazori,2-a1pyrimidin-3-Ylmeth^ scheme 7: 

(KK) 



WO 02/058704 



-138- 



PCT/US02/00841 



Prepared as described for the example above. LC/MS: f*= 1.7 min. [M+H] 536. 



Example 137 



5. r8-(2-C^oro^«6-dimethvl-phenvlV2-trifl^ 

iinidazori^-alPYrimidin-3-ylmethvn-cvclobutvlmethvl-ethvI-aimn^ scheme 7: 
(KK) 

Prepared as described for the example above. LC/MS: 1.4 min. [M+H] 455. 
10 Example 138 



3-(2-Benzvl-PYiroMdin-l-vlmet^^ 

trifluoromethvl-5,6JiS-tetrahv^ scheme 7: (KK) 

LC/MS: r* = 1.5 min. [M+H] 503. 





15 



The following Intermediates 45-94 may be used to synthesize Examples 139-282. 
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Intermediate 45 




A^o fi 4. fr .«n,^= ni liBe ( 42.1A300 n mo 1 ,,2.5-aif.»o ro -»«»b« n ze M 

MMt. nO.) and (150 mL). The aqueous layer M 
„^»*dic U o»n^(60na.).T te c«^o t ^.aye I swe I e^ 

„» »d brfne. Solved we K removed in vacuo and .he residue purified by 
„ slli ca B elch I o m a 1 og ra phye,udn g wid.40*d i cMo rom «U,a„e*e«nes,oa ft o t d ft e 

BUecom pou O da S a re d S oUd(36. 9 2 g , 1 00%yie.d).iHNMRCCDC, 3 ,300MH 2 ,5 

, 00 (, <H>.7.93 Cdd, J =9.1, 3.0 Hz, lH>,7.12-7.05 On, 1H,, 6.99 (..2H). 6.37 
(ddJ = 9.4.4.7Hz, 1 H,,2.33( 8 ,3H), 2 .14( S .6H ) .,"CNMR(CDCl„7 5 MHz)8 

154.6, 1S1A 141-8. 137.6, 136.3. 132.6, 129.6, 124.9 (d, J = 23.8Hz), 116.5 (d, J = 
15 7.0 Hz), 111.75 (d, 3 = 26.2 Hz). 



Intermediate 46 

r ^ r ,^ y n.^4.6.tri m ethYl -pbenyl)-anzin e: 3 > scheme 1: (B) 
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Prepared as described for the example above. Chromatography using 
dichloromethane/hexanes (30%) as eluent and recrystallization from anhydrous 
ethanol afforded the title compound as orange needle crystals (15.4 g, 40% yield). *H 
NMR (CDC1 3 , 300 MHz) S 9.13 (br s, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.28 (t, J = 7.2 
5 Hz, 1H), 7.00 (s, 2H), 6.70 (t, J = 7.2 Hz, 1H), 6.39 (d, J = 8.4 Hz, 1H), 2.35 (s, 3H), 
2.16 (s,6H). 

Intermediate 47 



10 (2-Bromo-4-isopropyl-phenvl)-f2-nitro-phenyl)-amine, scheme 1: (B) 
Prepared as described for the example above. Chromatography using 
dichloromethane/hexanes (20%) as eluent and vacuum distillation to remove 
unreacted 2-bromo-4-f ^-propyl aniline afforded the title compound as a red solid (12 
g, 24% yield). *HNMR (CDCI3, 300 MHz) 8 9.41 (br s, 1H), 8.21 (dd, J = 8.6, 1.6 

15 Hz, 1H), 7.54 (d, J = 2.0 Hz, 1H), 7.38 - 7.33 (m, 2H), 7.20 (dd, J = 8.1, 2.0 Hz, 1H), 
7.08 (dd, J = 8.6, 1.0 Hz, 1H), 6.81 (t, J = 7.0 Hz, 1H), 2.92 (septet, J = 7.0 Hz, 1H), 
1 .27 (d, J = 6.9 Hz, 6H). 

Intermediate 48 




20 




f2,4-Dichloro-phenvl)-(2-nitro-phenvI)-amme. scheme 1: (B) 
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Prepared as described for the example above. Chromatography using 
dichloromethane/hexanes (10% and 20%) as eluent and recrystallization from 95% 
ethanol afforded the tide compound as red needle crystals (8.5 g, 20% yield). 1 H 
NMR (CDC1 3 , 400 MHz) 8 9.39 (s, 1H), 8.22 (dd, J = 8.5, 1.5 Hz, 1H), 7.51 (d, J = 
5 2.3 Hz, 1H), 7.45 - 7.38 (m, 2H), 7.27 (dd, J = 8.6, 2.3 Hz, 1H), 7.13 (dd, J = 8.6, 1.0 
Hz, 1H), 6.88 (td, J = 7.8, 1.2 Hz, 1H); 13 C NMR (CDC1 3 , 100 MHz) 6 141.0, 135.7, 
135.1, 134.6, 130.5, 130.3, 129.3, 127.9, 126.8, 124.8, 118.9, 116.2. 

Intermediate 49 



f3-Nitro-pyridm-2-Yl)-(2,4,6-trimethvl-phenYl)-ainin& t scheme 1: (B) 
A mixture of 2-chloro-3-nitro-pyridine (24.05 g, 152 mmol), 2,4,6-trimethylaniline 
(60 ml, 427 mmol), and Cs 2 C0 3 (59.4 g, 182.4 mmol) was heated at 100 °C for 24 h. 
Flash chromatography using 1) methylene chloride /Hexanes (1:4) and 2) methylene 
15 chloride, foDowed by recrystallization from 95% ethanol. The title compound was 
obtained as an orange-yellow crystals (17.0 g, 44% yield). ! H NMR (CDC1 3 , 5 MHz) 
5 9.38 (s, 1H), 8.51 (d, J = 5.8 Hz, 1H), 8.38 (s, 1H), 7.00 (s, 2H), 6.73 (s, 1H), 2.34 
(s, 3H), 2.18(s, 6H); 13 C NMR (CDC1 3 , 100 MHz) 8 156.2, 152.1, 137.2, 135.7, 
135.4, 132.3, 129.1, 128.3, 112.8,21.1, 18.5. 




20 
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Intermediate 50 




(2-Chloro^>-dimethvh>henv^ scheme 1: (B) 

A mixture of 2-chloro-3-nitro-pyridine (55.8 g, 352 mmol), 2-chloro-4,6- 

5 trimethylaniline (1 10 g, 704 mmol), and KF (28.6 g, 493 mmol) was heated at 190°C 
for 40 h. After cooling to room temperature, the mixture was extracted with 
methylene chloride and IN NaOH. The combined organic layers were washed with 
water and brine, then dried over MgS0 4 . Solvents were removed in vacuo, and the 
residue was subjected to vacuum distillation to remove unreacted 2-chloro-4,6- 

10 trimethylaniline. The resulting brownish solid was subjected to flash 

chromatography using 1) methylene chloride /hexanes (1:1) and 2) methylene 
chloride, followed by recrystallization from 95% ethanol. The title compound was 
obtained as yellow crystals (9.8 g, 10% yield). *H NMR (CDC1 3 , 500 MHz) 8 9.39 
(br s, 1H), 8.51 (dd, J = 8.3, 1.8 Hz, 1H), 8.37 (dd, J = 4.5, 1.7 Hz, 1H), 7.18 (s, 1H), 



15 7.04 (s, 1H), 6.78 (dd, J = 8.3, 4.5 Hz, 1H), 2.33 (s, 3H), 2.21 (s, 3H). 



Intermediate 51 




F 



4-Fluoro-jV 1 -< 



(2,4,6-trimethvl-phenvIVbenzene-l 1 2-diaTniTift T scheme 1: (C) 
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Palladium on carbon (10%) (0.54 g) was added to a solution of (4-fluoro-2-nitro- 
phenyl)-(2,4,6-trimethyl-phenyl>amine (5.32 g, 19.4 mmol) in ethyl acetate (40 mL) 
under nitrogen at room temperature in a 500 mL round-bottomed flask. The flask 
was evacuated under high vacuum (<2 mm Hg) and purged with hydrogen six times 
5 at room temperature, then it was attached to a balloon filled with hydrogen. After the 
reaction mixture was stirred at room temperature for 4.0 h under 1 atmosphere of 
hydrogen, the balloon was removed and a stream of nitrogen was bubbled through 
the reaction mixture for 10 min. The reaction mixture was filtered through a pad of 
celite and solvents were removed in vacuo to afford the title compound as a red solid 



10 (4.74 g, 100% yield). The purity of this compound was determined to be 98% by 
LC/MS. *H NMR (CDC1 3 , 300 MHz) 5 6.93 (s, 2H), 6.52 (dd, J = 9.8, 2.7 Hz, 1H), 
6.32 (td, J = 8.6, 2.7 HZ, 1H), 6.22 (dd, J = 8.7, 5.7 Hz, 1H), 2.32 (s, 3H), 2.12 (s, 
6H); ,3 C NMR (CDC1 3 , 75 MHz) 5 159.8, 156.7, 138.2 (d, J = 10.5 Hz), 137.6, 133.5, 
132.3, 129.5, 117.3 (d, J = 9.5 Hz), 105.1 (d, J = 22 Hz), 102.9 (d, J = 25.5 Hz),20.8, 

15 18.0; Mass spec.: 245.14 (MH*) 

Intermediate 52 




20 N-(2,4,6-Trimethvl-Dhenvl)-benzene-lJZ-diamine > scheme 1: (C) 
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Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 8 6.92 (s, 
2H), 6.88 (d, J = 7.5 Hz, 1H), 6.78 - 6.70 (m, 2H), 6.25 (d, J = 7.2 Hz, 1H), 4.95 (br 
s, 2H), 2.31 (s, 3H), 2.13 (s, 6H); Mass spec.: 227.15 (MH 4 ) 

5 Intermediate 53 



N-fZ^Dichloro-phenvD-benzene-l^diamine, scheme 1: (C) 

Prepared as described for the example above. *H NMR (CDC1 3> 300 MHz) S 7.31 - 
7.00 (m, 4H), 6.89 - 6.79 (m, 2H), 6.52 (d, J = 8.8 Hz, 1H), 5.74 (s, 1H), 4.27 (br s, 
10 2H); Mass spec.: 253.12 (MH*) 

Intermediate 54 



N 2 ^(2,4,6-Trimetfavl-phenvl>-pvridtoe-2,3-diamine % scheme 1: (C) 

15 Prepared as described for the example above. Mass spec.: 228.16 (MET) 

Intermediate 55 





Br 




N-(2-Bromo-4-isopropyI-phenvI)-benzene-l,2-diamine 2 . scheme 1: (C) 
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10 



To a solution of (2-bromo^isopropyl-phenyl)-(2-nitro-phenyl>amine (8.2 g, 24.5 
mmol) in tetrahydrofuran (35 mL) and water (35 mL) at room temperature, was 
added NH4OH (33.6 mL) and Na 2 S 2 0 4 (213 g, 122.5 mmol. After stirring at room 
temperature for 5 h, water (70 mL) was added and the mixture was extracted with 
ethyl acetate (175 mL). After separation, the aqueous layer was saturated with NaCl, 
and extracted with ethyl acetate (3 x 60 mL). The combined organic layers were 
washed with sat NaHCCb, water, brine, and dried over Na2S04. Solvents were 
removed in vacuo to afford the title compound a red viscous liquid (5.3 g, 71% yeld). 
The purity of this compound was determined to be 95% by LC/MS and it was used 
for the next step without further purification. Mass spec: 307.08 (MH*). 

Intermediate 56 



N 2 -(2-Chln rn^ 1 6-Hi methvl-phenvl)-pvridine"23-diamine < scheme 1: (Q 



Prepared as described for the example above. *H NMR (CDCI3, 300 MHz) 8 7.71 
(dd, J = 5.0, 1.5 Hz, 1H), 7.11 (s, 1H), 6.97 (dd, J = 7.5, 1.6 Hz, 1H), 6.96 (s, 1H), 
6.67 (dd, J = 7.5, 5.0 Hz, 1H), 5.89 (br s, 1H), 3.53 (br s, 2H), 2.29 (s, 3H), 2.13 (s, 
3H); Mass spec.: 228.16 (MET) 




20 Intermediate 57 
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5-Fluoro-l-(2A6-ti±rcrethvl-phen^ scheme 1: 

d» 

A solution of cyanogen bromide (2.67 g, 25.2 mmol) in anhydrous ethanol (10 mL) 
5 was added at 0°C to a solution of 4-fluoro-// 1 -(2,4,6-trimethyl-phenyl)-benzene-l,2- 
diamine (4.74 g, 19.4 mmol) in anhydrous ethanol (20 mL) under nitrogen. The 
reaction mixture was warmed up to room temperature for 10 min, then was heated at 
155°C for 40 min with a flow of nitrogen to remove ethanol. Upon cooling to room 
temperature, the resulting solids were transferred to a separatory funnel via 
10 dichloromethane (70 mL), and washed sequentially with 1 N sodium hydroxide (2 x 
35 mL), water and brine. The organic layer was dried over anhydrous sodium sulfate 
and solvents were removed in vacuo to afford the title compound as a red solid (5.1 1 
g, 98% yield). The purity of this compound was determined to be 95% by LC/MS. 
! HNMR (CDC1 3 , 300 MHz) 5 7.12 (dd, J = 9.7, 2.4 Hz, 1H), 7.06 (s, 2H), 6.69 (td, J 
15 = 9.1, 2.4 Hz, 1H), 6.56 (dd, J = 8.5, 4.7 Hz, 1H), 2.38 (s, 3H), 1.98 (s, 6H); I3 C 
NMR (CDCI3, 75 MHz) 8 161.0, 157.9, 154.2, 143.3, 139.9, 137.4, 129.8, 128.8, 
107.8 (d, J = 10.2 Hz), 106.9 (d, J = 25.3 Hz), 103.1 (d, J = 25.2 Hz)21.1, 17.5; Mass 
spec: 270.17 (MH*). 



20 



Intermediate 58 
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l-(2 t 4,6-Trimethyl-phenvl>-lg-benzoimida2»l-2-vlamine, scheme 1: (D) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 7.46 (d, 
J = 8.1 Hz, 1H), 7.16 (td, J = 7.6, 1.2 Hz, 1H), 7.06 (s, 2H), 7.01 (td, J = 7.2, 0.6 Hz, 
5 1H), 6.71 (dd, J = 7.8, 0.6 Hz, 1H), 2.38 (s,3H), 1.98 (s, 6H); Mass spec.: 252.09 
(MH*) 

Intermediate 59 



10 l-(2,4-DicMoro-phenyl)-lJy-benzoimidazol-2-ylamine, scheme 1: (D) 

Prepared as described for the example above. l H NMR (CDC1 3 , 300 MHz) 5 7.67 (d, 
J = 1.5 Hz, 1H), 7.49 - 7.41 (m, 2H), 7.23 - 7.16 (m, 2H), 7.04 (t, J = 7.7 Hz, 1H), 
6.77 (d, J = 7.9 Hz, 1H); Mass spec.: 278.08 (MH*) 

15 Intermediate 60 



l-(2-Bromo-4-isopropyI-phenyl)-liy-benzoimidazol-2-vlamine, scheme 1: (D) 

Prepared as described for the example above. Mass spec.: 330.08 (MH*) 
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Intermediate 61 




3-(2.4,6-Trimethv!-phenvl)-3iy-im^ scheme 1: (D) 

5 To a mixture of N 2 -(2,4,6-Trimethyl-phenyl)-pyridine-2,3^amine (3.05 g, 13.4 
mmol), NaHC0 3 (2.03 g, 24.1 mmol) in ethanol (40 mL) at 0°C, was added a 
solution of BrCN (2.55 g, 24.1 mmol) in ethanol (6 mL). The resulting mixture was 
stirred at 0°C for 1 h, room temperature for 8 h, and then 80°C for 8 h. Ethanol was 
removed in vacuo and the residue was taken up into a separatory funnel with 
10 methylene chloride (100 mL). The mixture was washed sequentially with IN NaOH, 
water and brine, then the organic layer was dried over Na2SC>4. After removing 
solvents, a brown solid was obtained By LC-MS, the solid was a mixture of the 
desired product and the unreacted starting material in a ratio of 4: 1 in favor of the 
desired product Mass spec: 253.17 (MH*). 

15 

Intermediate 62 




20 



3-(2-<^oro-4,6-dimethvl- P henYl)-3^ scheme 
1:(D) 

Prepared as described for the example above. Mass spec.273.20 (MH+) 
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Intermediate 63 

NH 2 Br" 




5 ^nir^linm bromide; 4 , scheme 1: (E) 

Ethyl bromoacetate (2.3 mL, 20.9 mmol) was added at room temperature to a 

^onofS-fluox^ 

19 0 mmol) in acetone (100 mL). The resulting mixture was heated at reflux for 14 
h Uponcoolin.toroomtemperamre.acetonewasremovedmvacuo. Solidswere 

compound as a pink soUd (7.42 g, 90%). The solids were used for the next step 
without further purification. >HNMR(CDCl3,300MH Z )68.44(s,2H).7.11 (*■ 
2H ) 7.11-6.96(m,2H),6.78(dd,J = 8.6,4.1H Z ,lH ) ,5.69(,2H),4.28( q d,T = 
71 l0Hz,m2.3BCs,3H),2.02(s,6H),1.32(td J = 7.1,1.2H Z( 3H);"CNMR 

15 (CDCH, 75 MHz) 6 165.8, 162.0, 158.7, 15U, 142.3, 136.9, 130.7, 126.2, 124.7, 
17.4, 14.1. 
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Intermediate 64 




3-Ethoxvcarbonvlmethvl-l-(2A6-trim 
bromide, scheme 1: (E) 

5 Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 8.21 (s, 
2H), 7.37 (dd, J = 7.5, 1.2 Hz, 1H), 7.32 - 7.28 (m, 2H), 7.12 (s, 2H), 6.86 (d, J = 7.8 
Hz, 1H), 5.71 (s, 2H), 4.29 (q, J = 7.2 Hz, 2H), 2.40 (s, 3H), 2.03 (s, 6H), 1.33 (t, J = 
7.5 Hz, 3H). 



10 Intermediate 65 




3-Ethoxvcarbonvlmethvl-l-(2,4-dic^ 
bromide, scheme 1: (E) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 9.16 (s, 
15 2H), 7.68 (d, J = 1.9 Hz, 1H), 7.60 - 7.55 (m, 2H), 7.34 - 7.19 (m, 3H), 6.83 (d, J = 
7.8 Hz, 1H), 5.55 (s, 2H), 4.26 (q, J = 7.6 Hz, 2H), 1.30 (t, J = 7.8 Hz, 3H). 



Intermediate 66 
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NH 2 Br 

bromide, scheme 1: (E) 

Preparedasdescribedfor^e^pleabov, >H *MR (CDC1 3 , 300 MHz) 5 8.48 (s, 
2H).7.72(s, lH),7.47(s.2H),7.39-7^4( m ,3H),6.91(^ = 7.8Hz,lH),5.66(s, 

2H), 4.30 (q, J = 7.1 Hz, 2H), 3.03 (sept, J = 6.9 Hz, 1H), 1.32 (4 J = 6.9 Hz, 6H), 

1.30 (t, J = 7.1 Hz,3H). 



10 



Br 



CQ 2 Et 



Intermediate 67 
>.^ r yindiii.l-iiim bromide, scheme 1: (E) 

Prepared as described for the example above. Mass spec,. 339.21 (M - HBr + H) + 



15 Intermediate 68 



NH 2 Br" 




N N- 



N 7 



,. Am ^2.chlo r n 1 fcdjmetj gl^^ 
imt ^ g ^^-fe^ i '""- 1 - i,imbromid ^ SCbem6 1; ^ 
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Prepared as described for the example above. Mass spec.: 359.20 (M - HBr + H) + . 



Intermediate 69 



5 5-Fluoro-2-methvI-8-(2A6-tr^ 

cvcIopentarglindene-3-carboxylic acid ethyl ester: 4 , scheme 1: (F) 

A mixture of 3-ethoxycarbonylmetftyl-l-(2,4,6-1rimethyl^^ 

benimidazolium bromide (2.0 g, 4.59 mmol), sodium acetate (0.94 g, 11.4 mmol) and 
acetic anhydride (14.0 mL) was heated at 160°C for 20 h. Upon cooling, the mixture 
10 was poured into a flask containing ice. While stirring, excess sodium bicarbonate 
was added to the above mixture in small portions, and the resulting mixture was 
stirred at room temperature for 6 h. Then, the mixture was extracted with 
dichloromethane (2x70 mL). The organic extracts were washed with water and dried 
over anhydrous sodium sulfate. Solvents were removed in vacuo and the residue was 



15 subjected to chromatography using ethyl acetate/hexanes (1 :9) as eluent to afford the 
title compound as a white solid (1.33 g, 76% yield). *H NMR (CDC1 3 , 300 MHz) S 
8.39 (d, J = 9.3 Hz, 1H), 7.03 (s, 2H), 6.98 (dd, J = 9.0, 2.2 Hz, 1H), 6.81 (dd, J = 8.8, 
4.5 Hz, 1H), 4.47 (q, J = 7.1 Hz, 2H), 2.63 (s, 3H), 2.35 (s, 3H), 1.95 (s, 6H), 1.48 (t, 
J = 7.1 Hz, 3H); 13 C NMR (CDC1 3 , 75 MHz) 5 161.1, 159.6, 156.4, 153.1, 149.3, 

20 139.7, 136.9, 129.9 (d, J = 228 Hz), 129.7, 125.8 (d, J = 13.6 Hz), 112.9, 111.1 (d, J = 




F 
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25.0 Hz), 110.4 (d, J = 9.5 Hz), 103.2 (d, J = 30 Hz), 60.3, 21.1, 17.7, 16.6, 14.7; 
Mass spec.: 380.21 (MH*). 

Intermediate 70 



2-Ethvl-5-fluoro-8-(2.4.6-triniethvl-phenvn-8g-13a.8-triaza- 
cvclopentaralindene-3-carboxyIic acid ethyl ester, scheme 1: (F) 

Prepared as described for the example above. 'H NMR (CDC1 3 , 300 MHz) 8 8.38 
(dd, J = 9.4, 2.4 Hz, 1H), 7.03 (s, 2H), 7.01 - 6.95 (m, 1H), 6.80 (dd, J = 8.8, 4.5 Hz, 
10 1H), 4.47 (q, J = 7.1 Hz, 2H), 3.01 (q, J = 7.6 Hz, 2H), 2.35 (s, 3H), 1.95 (s, 6H), 1.47 
(t, J = 7.1 Hz, 3H), 1.27 (t, J = 7.6 Hz, 3H); 13 C NMR (CDC1 3 , 75 MHz) 5 161.0, 
159.6, 159.0, 156.4, 149.7, 139.7, 136.9, 130.0 (d, J = 227 Hz), 129.8, 125.7 (d, J = 
14.0 Hz), 112.8, 111.1 (d, J = 24.9 Hz), 110.4 (d, J = 9.6 Hz), 103.3 (d, J = 29.6 Hz), 
60.3, 23.7, 21.1, 17.7, 14.6, 14.4; Mass spec.: 394.19 (MH 4 ) 




5 



F 



15 



Intermediate 71 



Me 
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2-Methyl-8-(2A6-trimethvl-phenvl)-8ff-l^ 
carboxvlic acid ethyl ester, scheme 1: (F) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 8.43 - 
8.40 (m, 1H), 7.12 - 7.06 (m, 2H), 6.85 (s, 2H), 6.73 - 6.70 (m, 1H), 4.29 (q, J = 7.2 
5 Hz, 2H), 2.46 (s, 3H), 2.17 (s, 3H), 1.77 (s, 6H), 1.29 (t, J = 7.2 Hz, 3H); 13 C NMR 
(CDCI3, 75 MHz) 5 161.1, 152.6, 148.4, 139.5, 136.9, 135.0, 129.6, 128.5, 125.8, 
123.7, 121.3115.3, 113.0, 110.1, 60.1, 21.1, 17.6, 16.6, 14.6; Mass spec.: 362.10 
(MH*) 

10 Intermediate 72 



2-Ethyl-8-(2,4,6-trimethyl-phenvl)-8g-13a,8-triaza-cvclopentara1indene-3- 
carboxylic acid ethyl ester, scheme 1: (F) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 8.61 - 
15 8.58 (m, 1H), 7.30 - 7.23 (m, 2H), 7.03 (s, 2H), 6.91 - 6.88 (m, 1H), 4.48 (q, J = 7.1 
Hz, 3H), 3.03 (q, J = 7.5 Hz, 2H), 2.36 (s, 3H), 1.96 (s, 6H), 1.48 (t, J = 7.2 Hz, 3H), 
1.28 (t, J = 7.4 Hz); Mass spec.: 376.23 (MH*) 
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Intermediate 73 




C0 2 Et 



2-TVifhioromethvI-8-(2A6-ti™ 

cyclopentarfllindene-3-carboxvIic acid ethyl ester, scheme 1: (F) 
5 Prepared as described for the example above but in a sealed bomb (170°C, 60 h). *H 
NMR (CDa 3 , 300 MHz) 5 8.76 - 8.73 (m, 1H), 7.43 - 7.34 (m, 2H), 7.08 (s, 2H), 

7.01 - 6.98 (m, 1H), 4.54 (q, J = 7.12 Hz, 2H), 2.39 (s, 3H), 1.99 (s, 6H), 1.50 (t, J = 

7.2 Hz, 3H); ,3 C NMR (CDC1 3 , 75 MHz) 8 159.1, 147.0, 139.9, 139.1 (g, J = 39.0 
Hz), 136.9, 135.7, 129.7, 128.0, 125.4, 125.0, 121.9, 120.9 ( q, J = 268 Hz), 116.4, 

10 110.6, 61.4, 21.0, 17.6, 14.0; Mass spec.: 416.09 (MET) 

Intermediate 74 



8-(2 < 4-Dichloro-DhenvI>-2-methYl-8g-13a.8-triaza-cvcIopentarfl1indene-3- 
15 carboxvlic acid ethyl ester, scheme 1: (F) 



Prepared as described for the example above. J H NMR (CDC1 3 , 300 MHz) 8 8.59 - 
8.56 (m, 1H), 7.64 (d, J = 2.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.44 (dd, J = 8.4, 2.1 
Hz, 1H), 7.31 - 7.24 (m, 2H), 7.02 - 6.99 (m, 1H), 4.44 (q, J = 7.0 Hz, 2H), 2.62 (s, 
3H), 1.45 (t, J = 7.1 Hz, 3H); 13 C NMR (CDC1 3 , 75 MHz) 8 161.0, 152.3, 148.4, 
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136.2, 135.0, 133.9, 131.1, 131.0, 130.5, 128.8, 126.1, 123.9, 122.1, 115.5, 113.5, 
110.6, 60.3, 16.6, 14.6; Mass spec.: 388.10 (MH 4 ). 

Intermediate 75 



8-(2.4-Dichloro-phenvIV2-trifluoromethvl->8^13a,8-triaza- 
cvclopentaralindene-3-carboxvIic acid ethyl ester, scheme 1: (F) 
Prepared as described for the example above but in a sealed bomb (170°C, 60 h). 1 H 
NMR (CDCI3, 500 MHz) 8 8.69 (d, J = 8.2 Hz, 1H), 7.68 (d, / = 2.2 Hz, 1H), 7.54 (d, 
10 /= 8.4 Hz, 1H), 7.49 (dd, /= 8.5, 2.2 Hz, 1H), 7.43 - 7.37 (m, 2H), 7.09 (d, /= 8.2 
Hz, 1H), 4.51 (q, / = 7.2 Hz, 2H), 1.47 (t, / = 7.2 Hz, 3H); Mass spec.: 442.05 
(MH*). 

Intermediate 76 



8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8fl r -13a.8-triaza- 
cyclopentaralindene-3-carboxvlic acid ethyl ester, scheme 1: (F) 
Prepared as described for the example above but in a sealed bomb (170°C, 60 h). 
Mass spec.: 494.10 (MH*). 
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Intermediate 77 




2-Methyl-8-(Z4,(Htrimeth^^ 
5 3-carboxvlic acid ethyl ester, scheme 1: (F) 



Prepared as described for the example. *H NMR (CDC1 3 , 500 MHz) 6 8.77 (dd, J - 
8.1, 1.2 Hz, 1H), 8.29 (dd, J = 4.9, 1.2 Hz, 1H), 7.23 (dd, J = 8.1, 5.0 Hz, 1H), 7.04 
(s, 2H), 4.48 (q, J = 7.1 Hz, 2H), 2.65 (s, 3H), 2.34 (s, 3H), 1.98 (s, 6H), 1.49 (t, J = 
7.1 Hz, 3H). Mass spec.: 363.22 (MH 4 ). 



2-Ethyl-8-(2A6-trimethyI-phenyn^^ 
carboxylic acid ethyl ester* scheme 1: (F) 
15 Prepared as described for the example above. *H NMR (CDCI3, 300 MHz) 5 8.78 
(dd, J = 8.1, 1.4 Hz, 1H), 8.28 (dd, J = 5.0, 1.4 Hz, 1H), 7.23 (dd, J = 8.1, 5.0 Hz, 
1H), 7.04 (s, 2H), 4.49 (q, J = 7.1 Hz, 2H), 3.01 (q, J = 7.5 HZ, 2H), 2.34 (s, 3H), 
1.98 (s, 6H), 1.47 (t, J = 7.1 HZ, 3H), 1.28 (t, J = 7.5 Hz, 3H). Mass spec: 377.20 
(MET). 



10 



Intermediate 78 
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Intermediate 79 




C0 2 Et 



2-Trifluoromethyl-8-(2A6-trime^ 
5 CYclopentaralindene-3-carboxvlic add ethyl ester, scheme 1: (F) 

Prepared as described for the example above but in a sealed bomb (170°C, 60 h). *H 
NMR (CDC1 3 , 500 MHz) 5 8.93 (dd, J = 8.1, 1.4 Hz, 1H), 8.41 (dd, J = 4.9, 1.4 Hz, 
1H), 7.32 (dd, J = 8.1, 4.9 HZ, 1H), 7.06 (s, 2H), 4.51 (q, J = 7.1 Hz, 2H), 2.36 (s, 
3H), 1.98 (s, 6H), 1.47 (t, J = 7.1 Hz, 3H). Mass spec.: 417.20 (MH*). 

10 

Intermediate 80 



15 Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 8.78 
(dd, J = 8.1, 1.4 Hz, 1H), 8.29 (dd, J = 5.0, 1.5 Hz, 1H), 7.26 (s, 1H), 7.25 (dd, J = 
8.1, 5.0 Hz, 1H), 7.14 (s, 1H), 4.48 (q, J = 7.2 Hz, 2H), 2.65 (s, 3H), 2.38 (s, 3H), 
2.12 (s, 3H), 1.48 (t, J = 7.2 Hz, 3H). Mass spec.; 383.16 (MH*). 




8-(2-CMoi^ 1 6-HimP thvlphenvl>-2-methvl-8H-13a.7.8-tetraaza- 



cvclopentaralindene-3-carboxvlic acid ethyl ester, scheme 1: (F) 
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Intermediate 81 




OH 



r2-Trifluoromethyl^(24,6-trimethvIphenYlV8g-13a,8-triaza- 
cycIopentarfllinden-3-vll-methanoL scheme 2: (I) 

5 To a solution of tiifluoromethyl-trimethylpheny]-8Jy-13a,8-triaza- 

cyclopenta[a]rndene-3-carboxylic acid ethyl ester (2.5 lg, 6.05 mmol) in 
tetrahydrofuran (40 mL) was added LiAlHt (1.0 M solution in ether, 18.2 mL, 18.2 
mmol) at 0°C. The resulting clear solution was stirred at 0°C for 1 h and then 
quenched at 0°C by the sequential additions of water (0.69 mL), 15% aq.NaOH (0.69 

10 mL) and water (2.1 mL). The mixture was warmed up to room temperature and 
filtered through a pad of celite®. After removing solvents in vacuo, the title 
compound was obtained as an off-white solid (2.26 g, 100% yield), which was pure 
by LC-MS and *H NMR. *H NMR (CDC1 3 , 500 MHz) 5 7.97 (dd, / = 7.2, 1.8 Hz, 
1H), 7.32 - 7.29 (m, 2H), 7.03 (s, 2H), 6.92 (dd, J = 7.2, 2.0 Hz, 1H), 5.14 (s, 2H), 

15 2.35 (s, 3H), 1.98 (s, 6H); Mass spec: 374.23 (MH*). 

Intermediate 82 
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r8-(2,4-Dichlorophenvl)-2-trifta^ 
3-vH-methanoh scheme 2: (I) 

To a solution of 8-(2,4-DicMon>-pheny])-2-trifluoiome^^ 

cyclopenta[a]indene-3-carboxylic acid ethyl ester (490 mg, 1.11 mmol)in methylene 
5 chloride (20 mL), was added at 0°C a toluene solution of DIBAL-H (5.55 mL, 5.55 
mmol). After stirring at 0°C for 75 min, the reaction mixture was cooled down to - 
78°C and methanol (2.2 mL) was added dropwise, followed by additions of ground 
Na 2 SO 4 -10H 2 O (15.2 g) and celite (2.6 mL). The resulting mixture was warmed up 
to room temperature in 4 h. After filtration, the solvents were removed in vacuo to 
10 afford the title compound as an off white solid (443 mg, 100% yield). *H NMR 

(CDC1 3 , 500 MHz) 8 8.00 - 7.93 (m, 1H), 7.65 (d, J = 2.2 Hz, 1H0, 7.57 (d, J = 7.4 
Hz, 1H), 7.46 (dd, J = 8.6, 2.3 Hz, 1H), 7.37 - 7.33 (m, 2H), 7.08 - 7.05 (m, 1H); 
Mass spec.: 400.02 (MH*). 

1 5 Intermediate 83 




r8-(2-Bromo-4-isopropvl-phenviy2-tr^ 
cvclopentaraltaden-3-vH-methanoL scheme 2: (I) 

Prepared as the example shown above (DIBAL-H reduction) in 100% yield and used 
20 for the next step without further purification. *H NMR (CDC1 3 , 300 MHz) 8 7.96 (d, 
J = 8.9 Hz, 1H), 7.65 (d, J = 1.8 Hz, 1H), 7.46 (d, J = 8.1 Hz, 1H), 7.36-7.31 (m, 
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2H), 7.17 (d, J = 7.3 Hz, 1H), 7.08 (d, J = 9.0 Hz, 1H), 5.12 (s, 2H), 2.97 (sept., J = 
6.9 Hz, 1H), 2.36 (s, 1H), 1.30 (d, J = 6.9 Hz, 6H); Mass spec.: 454.07 (MH 4 ). 

Intermediate 84 



r2-Methvl-8-(2A6-trimethvI-phenvl)-8g^ 
yll-methanol, scheme 2: (I) 

Prepared as the example shown above (DIBAL-H reduction). Mass spec: 321.20 
(MET) 

10 

Intermediate 85 



r2-Ethvl-8-(2,4,6-trtoethvl^ 
vll-methanol, scheme 2: (I) 
15 Prepared as the example shown above (DIBAL-H reduction). *H NMR (CDC1 3 , 300 
MHz) S 8.22 (dd, J = 5.1, 1.4 Hz, 1H), 8.04 (dd, J = 7.9 Hz, 1H), 7.16 (dd, J = 7.9, 
5.1 Hz, 1H), 7.03 (s, 2H), 4.95 (d, J = 4.6 Hz, 2H), 2.68 (q, J = 7.5 Hz, 2H), 2.36 (s, 
3H), 2.02 (s, 6H), 1.25 (t, J = 7.5 Hz, 3H); Mass spec.: 335.25 (MET). 



5 
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Intermediate 86 




r2-TrifluoromethvI-8-(2A6-Mm 
cvclopentaralinden-3-vri-methanol. scheme 2: (I) 
5 Prepared as the example shown above (DIB AL-H reduction). ! H NMR (CDCI3, 500 
MHz) 5 8.34 (dd, J = 5.0, 1.4 Hz, 1H), 8.23 (dd, J = 8.0, 1.4 Hz, 1H), 7.24 (dd, J= 
8.0, 5.0 Hz, 1H), 7.04 (s, 2H), 5.11 (s, 2H), 2.33 (s, 3H), 2.01 (s, 6H); Mass spec.: 
375.20 (MH*). 



10 Intermediate 87 




r8-(2-CMoro-4,6-dimethvl-phenyl)-2-methvI-8g-13a^7,8-tetraaza- 
cTcIopentaralinden-3-vn-methapoL scheme 2: (I) 

Prepared as the example shown above (DIB AL-H reduction). X H NMR (CDC1 3 , 300 
15 MHz) 5 8.23 (dd, J = 5.1, 1.3 Hz, 1H), 8.04n (dd, J = 7.9, 1.4 Hz, 1H), 7.24 (s, 1H), 
7.17 (dd, J = 7.9, 5.1 Hz, 1H), 7.11 (s, 1H), 4.93 (s, 2H), 2.36 )s, 3H), 2.31 (s, 3H), 
2.14 (s, 3H); Mass spec: 341.15 (MH*). 
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Intermediate 88 




ci 



3-CMoromethvI-2-trifluoromethv^ 
cyclopentafolindene; 5 . scheme 2: (J) 
5 A sealed tube containing (trifluoromethyl-trimethylphenyl-8£f-l ,3a,8-triaza- 
cyclopenta[a]inden-3-yl)-methanoI (1.1 g, 2.95 mmol) and SOCI2 (3.5 roL) was 
heated at 80°C for 1 h. After removing SOCl 2 in vacuo, the title compound was 
obtained as a light brown viscous liquid (1.15 g, 100% yield), which was pure by *H 
NMR. *H NMR (CDCI3, 500 MHz) d 7.94 -7.92 (m, 1H), 7.39 - 7.37 (m, 2H), 7.05 
10 (s, 2H), 7.00 - 6.98 (m, 1H), 5.18 (s, 2H), 2.37 (s, 3H), 1.99 (s, 6H); Mass spec. 
388.30 [M - CI + OMe + HJ+. 

Intermediate 89 



15 3-CMoromethyI-8-(2.4^cMoro-ph 
cyclopentaralindene. scheme 2: (J) 

Prepared as the example shown above (SOCl 2 neat, 80°C, 30 min). Mass spec. 
414.08 [M - CI + OMe + H] + . 




CF 3 
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Intermediate 90 




ci 



S-fZ-Bromo-^isopropvI-pheny^-S-c^oromethvl-l-trifluoroinethvl-SH-l^a.S- 
triaza-cvclopentaroclindene. scheme 2: (J) 
5 Prepared as the example shown above (SOCI2 neat, 80°C, 30 min). Mass spec. 
466.10 [M-C1 + OMe + H] + . 

Intermediate 91 



10 3-CMoromethvI-2-methvl-8-(2A6-trimeth^ 
cyclopentaralindene:^ scheme 2: (J) 

Thionyl chloride (0.164 mL, 2.25 nimol) was added at 0°C to a solution of [2-methyl- 
8-(2,4,6-tiimethyl-phenyl)-8H-13a,7,8-tetraaza^yclopenta[a]ind 
(0.36 g, 1.12 mmol) in CH2CI2 (10 mL). After 2h, solvents was removed and the title 
15 compound was obtained as a brownish oil (100% yield). Mass spec.: 335.24 (M- CI 
+ OMe + H) + . 
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Intermediate 92 




CI 



3-CMoromethvl-2-ethYl-8-(2Afr 



cyclopentaralindene. scheme 2: (J) 
5 Prepared as the example shown above (SOCl 2 , CH 2 C1 2 , 0 °C, 2h). Mass spec.: 
349.22 (M-C1 + OMe + H) + . 

Intermediate 93 



10 3-Chloromethvl-2-trifluoromethvI^ 

tetraaza-cvclopentaralindene . scheme 2: (J) 

Prepared as the example shown above (SOCI2, CH2CI2, 0 °C, 2h). Mass spec.: 
389.20 (M-C1 + OMe + H) + . 

15 Intermediate 94 
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K^rhlftrn^fi-Him ethvl-phenvI)-^^^ 
tetraaza-cvclopentaroclindene. s cheme 2: (J) 

Prepared as the example shown above (SOCl 2 , CH 2 Cl2» 0 °C, 2h). Mass spec.: 
355.16 (M-C1 + OMe + H) + . 

5 

For Examples 139-141 and 143-149, LC/MS were run using the following 
conditions: Column, YMC ODS S7 3.0x50 mm; run time, 3 mins. For Example 
142, the LC/MS was run using the following conditions: Column, YMC C18 S5 
4.6x50 mm; run time, 4 mins. 

10 

Example 139 




5-Fluoro-2-methvl-8-(2,4,6-trimethYl-phenvl>-8g-lJ3a,8-triaza- 
cvclopentaralindene-3-carboxylic acid cyclopropylmethvl-propyl-amide; 7 » 
15 scheme 1: (G) 

A solution of trimethylaluminum (2.0 M in heptane, 1.4 mL, 2.8 mmol) was added to 
a solution of N-cyclopropylmethyl-N-propylamine (0.40 mL, 2.8 mmol) in benzene 
(3 mL) at 0°C. The mixture was warmed up to room temperature and stirred at this 
temperature for 1.5 hours, and then added to a stirred solution of 5-fluoro-2-methyl- 
20 8-(2,4,6-trimethyl-phenyl)-8H-l ,3a,8-triaza-cyclopenta[a]indene-3-carboxylic acid 
ethyl ester (0.13 g, 0.35 mmol) in benzene (2.0 mL). The mixture was refluxed for 
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12 hours. Upon cooling at 0°C, 1 N sodium hydroxide (15 mL) was added dropwise 
to the above mixture. The mixture was extracted with dicholoromethane (30 mL), 
and the organic layer was dried over anhydrous sodium sulfate. Solvents were 
removed in vacuo and the residue was subjected to chromatography using ethyl 
5 acetate/hexanes (3:7) as eluent to afford the title compound as an off-white solid 

(0.156 g, 100% yield). *H NMR (CDC1 3 , 300 MHz) 5 7.60 (dd, J = 8.7, 2.5 Hz, 1H), 
6.99 (s, 2H), 6.92 (td, J = 9.0, 2.5 Hz, 1H), 6.75 (dd, J = 8.8, 4.4 Hz, 1H), 3.66 (t, J = 
7.1 Hz, 2H), 3.46 (d, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.32 (s, 3H), 1.92 (s, 6H), 1.71 - 
1.63 (m, 2H), 1.11 - 1.05 (m, 1H), 0.88 (t, J = 7.2 Hz, 3H), 0.57 - 0.53 (m, 2H), 0.19 
10 - 0.16 (m, 2H); 13 C NMR (CDC1 3 , 75 MHz) 8 163.6, 159.4, 156.3, 148.9, 143.3, 
139.4, 137.0, 131.6, 129.7, 128.7, 124.8 (d, J = 13 Hz), 114.2, 110.6 (d, J = 25 Hz), 
101.2 (d, J = 29 Hz), 51.3, 48.6, 21.1, 21.0, 17.8, 15.7, 11.3, 10.1, 3.8. LC/MS: t R = 
1.95 min, 447.22 (MET). 

15 Example 140 



2-Methvl-8-(2,4.6-trimethvl-phenyl)-8i?-13a,8-triaza-cvdopentara1indene-3- 
carboxvlic acid cvclopropvlmethvl-propyl-amide. scheme 1: (G) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 5 7.86 - 
20 7.82 (m, 1H), 7.23 -7.19 (m, 2H), 7.02 (s, 2H), 6.89 -6.86 (m, 1H), 3.69 (t, J = 7.0 
Hz, 2H), 3.49 (d, J = 6.9 Hz, 2H), 2.39 (s, 3H), 2.35 (s, 3H), 1.98 (s, 6H), 1.74- 1.65 
(m, 2H), 1.16 - 1.06 (m, 1H), 0.90 (t, J = 7.2 Hz, 3H), 0.59 - 0.53 (m, 2H), 0.23 - 
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0.20 (m, 2H); ,3 C NMR (CDC] 3 , 75 MHz) 8 163.7, 147.9, 139.2, 137.0, 135.2, 129.5, 
128.8, 124.8, 123.3, 121.0, 114.2, 113.1, 110.2, 60.3, 51.1, 21.0, 17.7, 15.4, 11.2, 
10.1, 3.8; LC/MS: t R = 1.95 min, 429.13 (MKT). 

5 Example 141 



2-Ethvl-8-(2,4,6-trimethYl-phenYl)-8i7-13a.8-triaza-CYcloDentafalindene-3- 
carboxylic acid CYclopropylmethyl-propvl-amMe. scheme 1: (G) 
Prepared as described for the example above. ! H NMR (CDC1 3 , 300 MHz) 5 7.81 - 
10 7.76 (m, 1H), 7.23 - 7.16 (m, 2H), 7.02 (s, 2H), 6.87 - 6.84 (m, 1H), 3.68 (t, J = 6.6 
Hz, 2H), 3.49 (d, J = 6.7 Hz, 2H), 2.70 (q, J = 7.4 Hz, 2H), 2.35 (s, 3H), 1.98 (s, 6H), 
1.73 - 1.63 (m, 2H), 1.28 (t, J = 7.4 Hz, 3H), 1.15 - 1.05 (m, 1H), 0.89 (t, J = 7.3 Hz, 
3H), 0.57 - 0.54 (m, 2H), 0.25 - 0.20 (m, 2H); LC/MS: t R = 1.95 min, 443.23 (Mtf). 

15 Example 142 



2-trifluoromemvl-8-(2A6-trimethYlphenYl>-8H-1.3a.8-triaza- 
cYclopentaralmdene-3-carboxvlic acid cvclopropylmethvl-propvl-amide, scheme 
1: (G) 
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Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 8 7.72 - 
7.66 (m, 1H), 7.32 - 7.20 (m, 2H), 7.02 (s, 2H), 6.91 (d, J = 7.8 Hz, 1H), 3.80 - 3.26 
(m, 4H), 2.33 (s, 3H), 1.97 (s, 6H), 1.82 - 1.53 (m, 2H), 1.33 - 1.20 (m, 1H), 1.04 (t, 
J = 7.2 Hz, 3H), 0.95 - 0.83 (m, 2H), 0.74 - 0.59 (m, 2H); LC/MS: t R = 2.86 min, 
5 483.30 (MH+). 

Example 143 



8-(2.4-Dichloro-pb.envl)-2-methYl-8//-l>3a,8-triaza-CYclopentaralindene-3- 
10 carboxvlic acid cvclopropylmethvl-propvl-amide. scheme 1: (G) 

Prepared as described for the example above. *H NMR (CDC1 3 , 300 MHz) 8 7.82 - 
7.79 (m, 1H), 7.65 (d, J = 2.2 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.44 (dd, J = 8.5, 2.2 
Hz, 1H), 7.25 - 7.22 (m, 2H), 7.02 - 6.99 (m, 1H), 3.68 (t, J = 7.0 Hz, 2H), 3.48 (d, J 
= 6.8 Hz, 2H), 2.38 (s, 3H), 1.75 - 1.63 (m, 2H), 1.13 - 1.07 (m, 1H), 0.90 (t, J = 7.8 
15 Hz, 3H), 0.59 - 0.53 (m, 2H)0.22 - 0.19 (m, 2H); LC/MS: t R = 1.88 min, 455.11 




(MET). 
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Example 144 




F 



2-EthYl-5-fluoro-8-(2.4,6-faimethvl-phenvl)-8g-13a,8-triaza- 
cvcIopentaralindene-3-carboxvIic acid cvclopropylmethyl-propyl-ainide, scheme 
5 1: (G) 

Prepared as described for the example above. *H NMR (CDC] 3 , 300 MHz) 5 7.58 
(dd, J = 8.6, 2.5 Hz, 1H), 7.02 (s, 2H), 6.95 (t, J = 9.6 Hz, 1H), 6.79 - 6.76 (m,lH), 
3.68 (t, J = 6.9 Hz, 2H), 3.49 (d, J = 6.8 Hz, 2H), 2.70 (q, J = 7.3 Hz, 2H), 2.35 (s, 
3H), 1.98 (s, 6H), 1.73 - 1.63 (m,2H), 1.28 (t, J = 7.4 Hz, 3H), 1.15 - 1.10 (m, 1H), 
10 0.92 (t, J = 7.3 Hz, 3H), 0.59 - 0.54 (m 2H), 0.22 - 0. 1 9 (m, 2H); 13 C NMR (CDC1 3 , 
75 MHz) 5 163.7, 159.4, 156.2, 148.9, 139.4, 137.0, 131.6, 129.7, 128.8, 124.7 (d, J 
= 9.0 Hz), 113.0, 110.5 (d, J = 11.4 Hz), 110.3, 101.0, 51.4, 48.7, 22.8, 21.1, 17.8, 
13.8, 11.3, 10.1, 3.8; LC/MS: t R = 2.05 min, 461.26 (MH+). 

15 Example 145 




F 
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CvcIopropyImethvl-r5-flttoro-2-methvl-^ 
triaza-CYclopentaralinden-3-vlmethvll-propvI-amine: 8 . scheme 1: (H) 

A solution of Red-Al (3.3 M in toluene, 0.25 mL, 0.8 mmol) was added dropwise to a 
solution of 2-methyl-8-(2,4 J 6-trimethyl-phenyl)-8jff-l > 3a,8-triaza- 
5 cyclopenta[>]indene-3-carboxylic acid cyclopropylmethyl-propyl-amide (73 mg, 0.16 
mmol) in toluene (2 mL) at 0 °C. After stirring at room temperature for 24 hours, the 
reaction mixture was cooled to 0 ° C and 1 N sodium hydroxide (10 mL) was added 
dropwise. The above mixture was extracted with dichloromethane (30 mL), and the 
organic extracts were washed with water and dried over anhydrous sodium sulfate. 

10 Solvents were removed in vacuuo and the residue was subjected to chromatography 
using ethyl acetate/hexanes as eluent to afford the title compound as a white solid 
(59.4 mg, 86% yield). *H NMR (CDC1 3 , 300 MHz) 8 7.87 (dd, J = 9.1, 2.2 Hz, 1H), 
7.00 (s, 2H), 6.88 (td, J =- 9.0, 2.5 Hz, 1H), 6.70 (dd, J = 8.8, 4.5 Hz, 1H), 3.89 (s, 
2H), 2.52 (t, J = 7.3 Hz, 2H), 2.46 (d, J = 6.6 Hz, 2H), 2.34 (s, 3H), 2.29 (s, 3H), 1.97 

15 (s, 6H), 1.49 - 1.42 (m, 2H), 1.05 - 1.00 (m, 1H), 0.74 (t, J = 7.3 Hz, 3H), 0.56 - 

0.51 (m, 2H), 0.16 - 0.14 (m, 2H); 13 C NMR (CDCI3, 75 MHz) 5 159.3, 156.2, 148.3, 
139.0, 138.8, 137.2, 130.5 (d, J = 179.5 Hz), 129.6, 125.4 (d, J = 13.0Hz)115.8, 
109.6, 109.3 (d, J = 25.8 Hz), 101.3 (d, J = 29.2 Hz), 59.0, 55.3, 48.8, 21.1, 19.7, 
17.7, 13.8, 12.0, 8.7, 4.3; LC/MS: t R = 1.57 min, 433.22 (MH+). 
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Example 146 




Cvclopropvlmethvl-r2-methvl-8-(2A6-tri^ 
CYcIopentaralinden-3-Ylmethyll-propyl-aniine, scheme 1: (H) 
5 Prepared as described for the example above. *H NMR (CDC1 3 » 300 MHz) 5 8.05 - 
7.99 (m, 1H), 7.18-7.12 (m, 2H), 6.94 (s, 2H), 6.80 -6.74 (m, 1H), 3.96 (s, 2H), 
2.52 (t, J = 6.8 Hz, 2H), 2.44 (d, J = 6.9 Hz, 2H), 2.36 (s, 3H), 2.30 (s, 3H), 1.98 (s, 
6H), 1.50 - 1.44 (m, 2H), 1.05 - 0.98 (m, 1H), 0.77 (t, J = 7.2 Hz, 3H), 0.55 - 0.50 
(m, 2H), 0.16 - 0.12 (m 2H); LC/MS: = 1.39 min, 415.23 (MET). 

10 

Example 147 




CvclopropylmethYl-r2-ethYl-8-f2,4.6-trimethvl-phenvl>-8H-13a,8-triaza- 
cvdopentara1inden»3-ylmethvl1-propyl-amine, scheme 1: (H) 

15 Prepared as described for the example above. *H NMR (CDCI3, 300 MHz) 8 8.05 - 
8.01 (m, 1H), 7.19 - 7.12 (m, 2H), 7.11 (s, 2H), 6.82 - 6.79 (m, 1H), 3.93 (s, 2H), 
2.65 (q, J = 7.5 Hz, 2H), 2.55 (t, J = 7.4 Hz, 2H), 2.48 (d, J = 6.6 Hz, 2H), 2.35 (s, 
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3H), 1.98 (s, 6H), 1.49 - 1.42 (m, 2H), 1.23 (t, J = 7.5 Hz, 3H), 1.08 - 0.98 (m, 1H), 
0.74 (t, J = 7.3 Hz, 3H), 0.53 - 0.49 (m, 2H), 0.13 - 0.10 (m, 2H); LC7MS: to = 1.71 
min, 429.25 (MH*). 



5 Example 148 




CvclopropYlmethYl-proPYl-(trifluoromethYl-triinetfavlphenYl-8fl-13a.8- 
triaza-CYclopentaralinden-3-YlmethYl)-amine , scheme 1: (H) 

Prepared as described for the example above. l H NMR (CDCI3, 300 MHz) 8 7.37 - 
10 7.33 (m, 1H), 7.27 - 7.24 (m, 1H), 7.16 (d, J = 7.4 Hz, 1H), 7.04 (s, 2H), 6.97 - 6.94 
(m, 1H), 4.95 (s, 2H), 3.27 - 3.16 (m, 4H), 2.22 (s, 3H), 1.96 (s, 6H), 1.87 - 1.79 (m, 
2H), 1.23 - 1.20 (m, 1H), 0.97 (t, J = 7.2 Hz, 3H), 0.84 - 0.80 (m, 2H), 0.46 - 0.43 
(m, 2H); LC/MS: ^ = 1.57 min, 469.31 (MH 4 ). 

15 Example 149 
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evclopropYlmethvl-r2-ethvI-5-fl^ 
triaza-cvclopentafglinden-3-vImethvn-propvl-amine, scheme 1: (H) 
Prepared as described for the example above. l H NMR (CDC1 3 , 300 MHz) S 7.89 
(dd, J = 9.1, 2.5 Hz, 1H), 7.00 (s, 2H), 6.87 (td, J = 9.1, 2.6 Hz, 1H), 6.69 (dd, J = 8.8, 
5 4.5 Hz, 1H), 3.90 (s, 2H), 2.63 (q, J = 7.5 Hz, 2H), 2.53 (t, J = 7.3 Hz, 2H), 2.47 (d, J 
= 6.6 Hz, 2H), 2.34 (s, 3H), 1.97 (s, 6H), 1.48 - 1.41 (m, 2H), 1.23 (t, J = 7.5 Hz, 
3H), 1.05 - 0.95 (m, 1H), 0.74 (t, J = 7.3 Hz, 3H), 0.56 - 0.52 (m, 2H), 0.15 - 0.12 
(m, 2H); 13 C NMR (CDC1 3 , 75 MHz) 5 159.3, 156.1, 148.4, 145.1, 139.0, 137.2, 
130.6 (d, J = 174 Hz), 129.6, 125.5 (d, J= 13.3 Hz), 115.0, 109.6, 109.2 (d, J =: 24.8 
10 Hz), 101.4 (d, J = 29.2 Hz), 59.1, 55.4, 48.8, 21.4, 21.1, 19.8, 17.8, 15.2, 12.0, 8.8, 
4.3; LC/MS: t R = 1.78 min, 447.27 (MH*). 

General Procedure for the Synthesis of Examples 150-282: 

(For Examples 150-252 LC/MS were run using die following conditions: Column, 
15 YMC S5 4.6x50 mm; run time, 4 mins.) 

An amine hydrochloride salt or a free amine (0.65 mmol, 5 equiv.) was added to an 
oven-dried 1 1 mL vial. After the addition of anhydrous acetonitrile (1 mL) and 
anhydrous i-Pr 2 NEt (0.16 mL, 0.91 mmol, 7 equiv in the case of an amine-HCl salt, 
20 or 43 \xL 9 0.26 mmol, 2 equiv in the case of a free amine), the mixture was stirred at 
room temperature for 1 h, followed by the addition of a solution of a chloromethyl 
compound (0.13 mmol) in MeCN (1 mL). The resulting mixture was stirred at room 
temperature for 24 h, or heated at 80 °C for 16 h if a trifluoromethyl-containing 
amine hydrochloride salt was employed. After removing solvents and excess of i- 
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Pr 2 NEt in vacuo, the residue was dissolved in dimethylformamide or acetonitrile (2 
mL) and CF3CO2H (30 \xL) was added The mixture (in most cases, a clear solution) 
was filtered into a Prep-HPLC vial, and title compounds ware obtained by Prep- 
HPLC. 



Example 150 




Cvclopropvtoethyl-(2,2,2-trffluoro-e 

trimethvlphenvl-8J5r-13a^8-triaza-cvclopentara1inden-3-vlmethvl1- 
10 scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.99 min, 509.23 (MH*). 
Example 151 




15 Bis-cvclopropvlmethvl-r2-trifluoromethvl-8-f2.4^ tHmeth vl-phenvl)-8jH r - 
l^a^S-triaza-cvcIopentaralinden-S-vlmellivll-amine^ scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.15 min, 481.28 (MH*"). 
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Example 152 




cf 3 



Cvdopropylmethvl-P-triflttoromefo^ 
triaza-cvclopentaralinden-S-Ylmethyll-fS^^-trifluoro-propyn-amina, scheme 2: 
5 (H) 

Prepared as described for the example above. LC/MS: t R = 2.86 min, 523.24 (Mtf). 
Example 148 



10 Cfrclopropvlmethvl-propyl-r2-trifl^ 

1.3a,8-triaza-cvcIopentara1inden-3-vImethvl1-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: = 1.57 min, 469.26 (MH*). 



Example 153 




CF 3 
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Oydobntvlmethvl-propyl-r2-trffl^ 
13a^8-taiaza-cvclopentara1inden-3-vlmethyl1-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.28 min, 483.29 (MH 4 ). 

5 Example 154 




Cvclopropylmethvl-ethvl-r2-tri^ 
l,3a,8-triaza-cyclopentara1ijideD-3-ylmethvn-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: = 2.06 min, 455.24 (MH*). 

10 

Example 155 

CF 3 





CF 3 




C>dopropvlmethvl-f2q^33>pentafluoro-propYl)-r2-trifluoromethvl^ 
trimethvl-phenvl)-8ff-13a.8-triaza-c^^ 
15 scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.06 min, 559.22 (MH 4 ). 



Example 156 



WO 02/058704 PCT/US02/00841 

-178- 




Oydobutylmethvl-Qg^trifluor^ 
DhenvIV8g-13a,8-triaza-CYdopentara1inden-3-YlmethvI1-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.08 min, 523.23 (MH 4 ). 

5 



Example 157 




PropYl-r2-trffluoromethvl-8-(2A6-t^ 
cyclopeDtara]iDden-3-ylmethvl1-f3,33-trifluoro-propyl)-amiDe, scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R = 2.87 min, 511.23 (MfT). 



Example 158 




(2^3^3-Pentafluoro-propvlVpropyl-r2-trifluoromethvl-8-(2,4,6-trimethvl- 
15 phenvl)-8g-13a,8-triaza-cYclopentaralinden-3-ylmethyl1-amine, scheme 2: (H) 
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Prepared as described for the example above. LC/MS: t R - 3.06 min, 547.22 (MH 4 ). 



Example 159 




5 Propvl-Q,2^trifluoro-ethvlU2-t^ 

l^a^S-triaza-cyclopentaralinden-S-vlmethyll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.98 min, 497.23 (MH 4 ). 



Example 160 



10 




DiaUYH2-trifluoromethyl-8-(2A6-trm 
cvclopentaralinden-3-vlmethvU-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.26 min, 453.27. 



15 Example 161 
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Phenethvl-propyI-r2-trifluoromethvl-8-(2,4,6-MmethYl-phenvlV8g-13a,8»- 
triaza-cycIopentaraliDden-3-yImethyll-amiiie, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R - 2.42 min, 519.44 (Mtf). 

5 

Example 162 




(2A6-trimefovl-phenvI)-8fl-13aJS-M 
10 amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: to = 2:87 min, 551.18 (MET). 



Example 163 
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EthvI-phenethyl-r2-trifluorometh^ 
triaza-cvclopentaralinden-3-vlmethvII-amin^ scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.31 min, 505.43 (MH*> 

5 Example 164 




(2-Orelopropyl-ethYl)-propvl-r2-triflu^ 
13a,8-triaza"CycIopentara1inden-3-ylmethyIl-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.25 min, 483.30 (MH 4 ). 

10 

Example 165 




BenzvH2-tiifluoromethvl-8-(2A6-trra 
cyclopentaralinden-S-ylmethyll-fS^^trifluoro-propvIVamine. scheme 2: (H) 

15 Prepared as described for the example above. LC/MS: t R = 3.06 min, 559.24 (MET). 



Example 166 
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CF3 



(2-CvcIopropvl-ethvlH2-trffluorom 
triaza-cvcIopentara1mden-3-ylmethvl1-(3 scheme 2: 

(H) 

5 Prepared as described for the example above. LC/MS: t R = 2.99 min, 537 25 (MH*). 
Example 167 



Benzyl-methyl-r2-trifluoromefo^ 
10 CYclopentaralindep-3-Ylmeihvn-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.24 min, 477.25 (MH*). 

Example 168 

CF 3 
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Phenethvl-r2-trifluoromethvl-8-(2A6^ 

cvcIopentara1inden-3-Ylmethvn-(3,33-trifluoro-propYn-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: fa = 3.10 min, 585.12 (MH*). 

5 Example 169 




(2-OyclopropYl-ethYl)-(2^^trifluoro-ethYl)-r2-trifluorom 
trimethyl-phenvI)-8/y-13a,8-triaza-c^^ 
scheme 2: (H) 

10 Prepared as described for the example above. LC7MS: fa = 3.04 min, 523.24 (MH*). 



Example 170 




BuM-ethvl-r2-trffluoromethvI-8-Q^^ 
15 cyclopentaralinden-3-vlmethvll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: fa - 2.14 min, 457.26 (MET). 



Example 171 
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PheDethv1-f2,2^trifluoro-ethvl)42-trmuoromethvl-8>(2,4,6-trimethv]-phenvl>- 
8g-13a,8-triaza-cYcIopentara1inden-3-vlmethyl1-amine^ scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 3.06 min, 559.24 (MH*). 

5 

Example 172 



(2-CvcloDropv1-ethvl)-ethvl42'trifluoromethvl>8-(2,4,6-trimethv[-phenvlV8//- 
13a,8-triaza-cvclopentara1inden-3-vlmethvl1-amine. scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R = 2.17 min, 469.29 (MH*). 




Example 173 

CF 3 
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Benzrrt-ethYl-r2-trifluoromea^ 
cvcIopentaralinden-S-vlmethvll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.70 min, 491.26 (Mtf). 
5 Example 174 




EthvI-phenethvl-r2-trffluoromethvl-8^ 
triaza-cvclopentaraliDden-3-vlmethYn-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 3.02 min, 505.43 (MET). 



Example 175 




Benzvl-propvl-r2-trifluorometh^ 
cyclopentaralmdep-3-vlmethvn-amine, scheme 2: (H) 
15 Prepared as described for the example above. LC/MS: t R = 2.46 min, 505.26 (MH*> 
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Example 176 




Benzvl-butyH2-trifluorometh^ 
cvcIopentafalinden-3-vlmethvll-amine, scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: t R = 2.57 min, 519.27 (MH*). 

Example 177 



Bis-cyclopropylmethvl-r8-(2 % 4-dichloro-phenYl)-2-trifluoromethvl-8g-1.3a.8- 
10 triaza-cyclopentaralinden-3-YlmethYll-amine, scheme 2: (H) 

Prepared as described for the example shown above. LC/MS: t R = 2.08 min, 507.15 
(MET). 

Example 178 




15 
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Cyclopropvlmethvl-r8-(2,4-dichloro-DhenvI)*2-trifluoromethvN8H-13a,8^ 
triaza-cvclopentafalinden-3-ylmethvII-propYl-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: f* = 2.07 min, 495.17 (MH 1 ). 

5 Example 179 



OyclopropylmethvH8-(2,4-dicMoro^ 
triaza-cvclopentaralinden-3-vlmeth^^ scheme 2: 

(H) 

10 Prepared as described for the example above. LC/MS: t R = 2.92 min, 535.09 (MKT). 
Example 180 



Cvclopropvhnethvl-r8-(2.4^c^oro-phenvlV2-trifluoromethvl-8g-l^a.8- 
1 5 triaza-cvclopentaralfoden-3-ylmeth^ scheme 2: 



Prepared as described for the example above. LC/MS: t R = 2.76 min, 549.1 1 (MH*). 





(H) 



Example 181 
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<>dopropvlmethvl-r8-(2,4-dichloro-phenvn^ 
triaza-cvclopentaralindep-3"VlmethTl1-ethyl-amine % scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 1.98 min, 481.13 (MH*). 

5 

Example 182 




r8-(2,4-Dichloro-pheiiYlV2-trifluoromethvl-8H-13a <( 8-triaza- 
cYcIopeptaralmden-3-Ylmethvll-phenethYl-propYl-aimne, scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R = 2.39 min, 545.17 (MH 4 ). 



Example 183 




CF2CF3 
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OydopropvlmethvH8-(2,4-dicMoro-^^ 
Maza-cvcIopentaralinden-3-vImeffi^ 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.99 min, 585.09 (MH*). 

5 

Example 184 



DiallYl^8-(2,4-djcMoro-phenvl)-2-trifluoromethvI-8H-13a,8--triaza- 
cvclopentaralinden-3-vlmethvll-amine, scheme 2: (H) 
10 Prepared as described for the example above. LC/MS: t R = 2.17 min, 479.14 (MH*). 

Example 185 



C^clobutY lm ethvl-r8-(2.4Hychloro-phenvl)-2-trifluoromethvl-^ 
15 cvclopentara1inden-3-vlmethvn-f2J.2-tiifluoro-ethvl)-amin^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.00 min, 549.12 (MET). 





Example 186 
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CI 




CvcIobutvImethvH8-(2,4-dfc 
cYclopentara1inden-3*vlmethvl1-propvl»aiiiin& t scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R - 2.18 min, 509.16 (MH**). 

5 

Example 187 



r8*(2-Bromo^isopropvl-phenYlV2-trifluoromethvl-8g-13a,8-triaza« 
cycIopentaralinden-3-vlmethyll-bis-CYclopropyImethvl-ariiiDe. scheme 2: (H) 
10 Prepared as described for the example shown above. LC/MS: t R = 2.29 min, 559.28 
(MET). 

Example 188 




CF 3 
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5 



r8-(2-Bromo-4-isopropvl-phenyl)-^ 
cvclopentaralinden-3-YlmethYll-cvclopropvlmeth^ 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.04 min, 589.22 (Mtf). 
Example 189 




r8-(2-Bromo-4-isopropyI-phenyl)-2-trifluoromethvl-8iT-l^ 
cvclopentaralinden-3-vImethvll-cvclopropylmethv 
10 amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R - 2.87 min, 603.24 (MH*). 



Example 190 



CF 3 




N ^ 



u 

15 r8-(2-Bromo-4-isopropyl-phenYl)-2-trifl^^ 

CYclopeDtaralmden-3-vlmethvll-CYclopropylmethvl-ethvl-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.32 min, 535.26 (MH*). 



Example 191 
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CF 2 CF 3 



r8-(2-Bromo-4-isopropyl-Dhenvl)-2-trifluorometbvl--8£r-13a,S-triaza- 
cvclopentara1inden-3-ylmethYl1-cvclopropylmethvl-(2^333-pentaflttor^ 
propylamine, scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: t R - 3.07 min, 639.22 (Mtf). 

Example 192 



Diallvl-r8-f2-bromo-4-isopropvl-phenyl)-2«trifluoromethvl«8g"l ) 3a t 8"triaza- 
10 cyclopentara1inden>3-ylmethyl1-aiiiine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R - 2.39 min, 533.24 (MH*). 

Example 193 




CF 3 
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r8-f2-Bromo^*isopropyl-phenYl)-2^trifluoromethvl-8g-13a,8-tria2a- 
cvclopentaralinden-3-ylmethyn-phenethvI-propvI-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.53 min, 599.30 (Mtf). 

5 Example 194 




r8-(2-Bromo^isopropyI-phenvlV2-tiffluoromethvl-^^ 
cvclopentaralinden-3-vlmethvll-cvclobutvlmeth^ 
scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R - 3.09 min, 603.25 (MH*). 



Example 195 




r8-f2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8J?-13a,8-triaagi- 
15 cvclopentaralinden-3-ylmethyll-cyclobutylmethyl-propy l-aiiiine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.38 min, 563.29 (MH 4 ). 



Example 196 
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r8-(2-Bromo«4-isopropvl-phenYlV2-trifluoromethvl-8g«13a^8-triam- 
CTclopeptaralinden-3-ylmethvll-ethyl-phenethvl-amipe, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.42 min, 585.27 (MH*). 

Example 197 




r8-(2-Bromo-4-isopropyl-phenYl)-2-trffl^ 
cvclQpentaralinden-3-vlmethvIl-propy]-(333-trifluoro-propyl)-amine, scheme 
10 2: (H) 

Prepared as described for the example above. LC/MS: = 2.88 min, 591.24 (MH*). 



Example 198 



CF 3 
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AUvl-r8-(2-bromo-4-isopropvl-phenyl)-2- trifle 
cvdopentaralinden-3-ylmethvn-propvl-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.29 rain, 535.26 (MH 4 ). 

5 Example 199 



r8-(2-Bromo^-isopropyl-phenvl)-2-tr^ 
cvdopentara1inden-3-ylmethvl1-(4-fluoro-bei^ 
scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R = 3.05 min, 657.22 (MH*). 
Example 200 



r8-(2-Bromo-4-isopropYl-phenvD-2-tiifluoromethYl-8^-13a.8-triaza- 
1 5 cYclopentara1inden-3-vlmethYl1-propvl-f2.2^-trifluoro-ethyl)-amine , scheme 2: 



Prepared as described for the example above. LC/MS: t R = 3.00 rain, 577.23 (MH*). 




CF 3 



F 




(H) 
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Example 201 




r8-(2-Bromo-44sopropyl-phenvIV2-trifluoromethYl-8H-l>3a>8-triaza- 
cvclopentara1inden-3-vImethvn-phenethyl-(2j2,2-trifluoro-ethvl)-amine, scheme 
5 2:(H) 

Prepared as described for the example above. LC/MS: t R = 3.08 min, 639.24 (MH 4 ). 
Example 202 



10 BenzvM8-(2-bromo-4-isopropyl-phenvl)-2-trfflu^^^ 

cvdopentara1inden-3-vlmethvl1-(333-tr^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.06 min, 639.23 (MH 4 ). 



Example 203 
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r8-(2-Bromo-4-isopropvl-phenvn-2-t^ 
cYclopentaralinden-3-ylmethvn-butvI-ethvl-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.27 min, 537.27 (MH*). 

5 

Example 204 




r8-(2-Bromo-4-isopropyI-phenyl)-2-trifluoromethyl'-8j/-l,3a,8-triaza- 
cyclopentara1inden-3-vlmethvl1-(2-cvcto^ 
10 amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.07 min, 603.24 (MH 4 ). 



Example 205 
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r8-(2-Brom(H4-isopropvl-phenvlV2-trifluoromethyl-8H-13a.8-triaza- 
cvcIopeDtara1inden-3-vlmethvn-(2^333-pentafluoro-propvlVpropvl-amine. 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 3.06 min, 627.22 (MH*). 

5 

Example 206 



f8-(2-Bromo-4-isopropvl-phenvlV2-trifluoromethvl-8/f-1^3a % 8-triaza- 
cYclopeptaralinden-3-vlmethvll-dipropyl-amine, scheme 2: (H) 
10 Prepared as described for the example above. LC/MS: t R = 2.36 min, 537.20 (MH*). 

Example 207 



r8-f2-Bromo-4-isopropvl-phenvlV2-trifluoromethvl-8g-l % 3a t 8-tria2a- 
15 cvclopentara1inden-3-vhmethvn-(2-cvclopropyl-ethvl)-ethvl-amine < scheme 2: 



Prepared as described for the example above. LC/MS: t R = 3.52 min, 549.29 (MH*). 





(H) 
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Example 208 




Benzvl-r8-(2-bromo-4-isopropyl-phm^ 
cvclopentafalinden-3-vlmethyll-ethYl-amine^ scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: t R = 2.43 min, 571.26 (MH*). 



Example 209 




Benzyl"r842-bromo-4-isopropyl-phenvlV2-trifluoromethyl-8/j r -l,3a.8-triaza- 
10 cYclQpentaralmden-3-Ylmethvll-propvl-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.47 min, 585.27 (Mtf). 



Example 210 
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CVclopropylmethyl-(2^^trifluoro-ethYlVr2-triflttoromethyl-8-f2,4,6^ 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.86 min, 510.23 (MH 4 ). 

5 

Example 211 

JCF 3 



Orelopropvlmethvl-propyl-r2-triflu^ 
13a,7.8-tetraaza-cvcIopentara1indeD-3-vlmethvl1-amin&> scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: = 2.00 min, 470.26 (MH*). 

Example 212 

CF 3 



F3C X p 

CvdoPTOPvlmethvl-(2^33.3-pen1afluoro-propvlVr2-trifluoromethvl-8-(2,4,6- 
15 trimethvl-phenvlV8#-13a.7«8-tetraaza-cy^^ 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.94 min, 560.21 (MH 4 ). 
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Example 213 

CF 3 



F 3 C 

QyclopropTlmethYl-r2-tr^ 
tetraaza-cyclopentara1inden-3-Ylmethyl1-(333-trifluoro-propvlVa scheme 
5 2:(H) 

Prepared as described for the example above. LC/MS: t R = 2.79 min, 524.24 (MH 4 ). 
Example 214 

PF 3 




10 Bis-cvelopropylmethvM2-trifluoro^ 

13a < 7.8-tetraaza«cvclopentara1inden-3-vlmethyl1 -airiitift T scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.01 min, 482.27 (MH*}. 

Example 215 



15 
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Cvclobutvlmethvl-propYl-r2-triflporo^ 
l^aJ^S-tetraaza-cvdopentaralinden-S-yliiiethYn-ainine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.18 min, 484.28 (MET). 

5 Example 216 




CyclobutYlmethvl-(2Jt^trfflu^ 
phenvD-SH-l^a^T^S-tetraaza-cvclopeiitaralmden-S-vlmethyn-amine^ scheme 2: 
(H) 

10 Prepared as described for the example above. LC/MS: t R = 2.96 min, 524.24 (MH 4 ). 



Example 217 




PhepethvI-propyl-r2-trifluoro^ 
15 tetraaza-cvclopentaralinden-3-ylmethvll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R - 2 AS min, 520.27 (MH*). 
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Example 218 




Ethv!-phenethvH2-ti^ 
tetraaza-cvclopentafalinden-3-vlmethyll-amine, scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: t R = 2.27 min, 506.26 (MH 4 ). 



Example 219 




DialliNjgjhjflu^ 
10 cvclopentaralinden-3-Ylmethyll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: tR = 2.15 rain, 454.24 (MH 4 ). 



Example 220 




15 



Allvl-propvH2-triflttorom 



tetraaza-cvclopentaralinden-3-vlmethvn-amipe, scheme 2: (H) 
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Prepaxed as described for the example above. LC/MS: t R = 2.03 min, 456.25 (MH*). 



Example 221 



5 f4) ProDvl-r2-trifluoromethvl-8-(2,4.6-trimethYl-phenvlV 

cvclopentara1inden-3-vImethvl1-(333-trifluoro-propYl)-amin scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.79 min, Mass spec.: 
512.24 (NDf). 

10 Example 222 



PropvH2^-trifluoro-ethvl)-r2-tr^ 
8JJ-13a,7,8-tetraaza-cvclopeDtera1indeD-3-vlmethvl1-amine> scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.84 min, 498.22 (MH 4 ). 





15 



WO 02/058704 



-205- 



PCT/US02/00841 



Example 223 




13a.7,8-tetraaza"CycIopentaralindeD-3"ylmethyI1-amine^ scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: t R = 1.90 min, 456.25 (MH*). 



Example 224 




(2^333-Pentafluoro-propvlVpropyI-r2-trifluoromethvl-8-(2A6-trimethvl- 
10 phePvl)-8jg-13a,7^8-tetraaza-cvdopentara1inden-3-Ylmetfavl1-am^ scheme 2: 
(H) 

Prepared as described for the example above. LC/MS: = 2.94 min, 548.21 (MH 4 ). 



Example 225 
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(2-Opclopropyl-ethvl)-r2-trifluoromethvI^ 
13aJ,8-tetraaza-cYcIopentara^ 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.93 min, 538.26 (MH*). 



Example 226 




Phenethyl-[2-trffluoromethyI^ 

cyc!openla[a]inden-3-ylmethyl]-(3,3,3-trifluoro-propyl)-am 

10 Prepared as described for the example above. LC/MS: t R = 2.99 min, 574.25 (MH 4 ). 



Example 227 




Benzvl-r2-trifluoromethyl-8-^ 
15 cvcIopentara1ipden-3-vlmethvl1-f33.3-trifluoro-propylVamine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.94 min, 560.23 (MH*). 
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Example 228 




Benzvl-methvM2-trifluorom^ 
tetraaza-cvclopentara1inden-3-vlmethvI>amin& t scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: t R = 2.08 min, 478.23 (MH 4 ). 



Example 229 




(2-Cfrclopropyl-ethvl)-ethYH2-ti^ 
10 13a^7,8-tetraaza-cyclopentara1inden-3-vlmethvl1-amine % scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.06 min, 470.27 (MH*). 



Example 230 
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-208- 

(2-CYclopropvl-ethvlVpropyI-r2-trifluoromefo^ 
Sg-l^a^.S-tetraaza-cvdopentaralinden-S-YlmethYll-amine^ scheme 2: (H) 
Prepared as described for the example above. LCVMS: t R = 2.17 min, 484.28 (Mtf). 

5 Example 231 




Butvl^thYl-r2-trifluoromethv^ 
tetraaza-cvclopentaralinden-3-vlmethvll-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: = 2.01 min, 458.26 (MH 4 ). 



Example 232 




(2-Cvclopropyl-ethvl)-(2,2,2-trifl 
trimethvl-phenvIV8ff-13aJ^tetraaza-cvcto^ 
15 scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.94 min, 524.25 (MH 4 ). 
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Example 233 

y CF 3 



£.0 



o 

Benzyl-ethvH2-trifluorome1^^ 
tetraaza-cvclopentaralipden-3-Tlmethvll-aniine, scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: t R = 2.16 min, 492.25 (MH*). 



Example 234 




PhenethvH2aa-trifluoro-ethYlM^ 
10 phenyI)-8g-13a,7,8-tetraaza-cyclopentara1inden-3-vlmethvn-amipe % scheme 2: 
(H) 

Prepared as described for the example above. LC/MS: fa = 2.96 min, 560.25 (MET). 



Example 235 
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BenOTl-butvI-r2-trifluoromethvl-8-(2.4.6-trime 
tetraam-cvclopentaraTinden-3-vImethvl1-amine % scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R - 2.56 min, 520.27 (MET). 

5 Example 236 



Benzvl-propvl-r2-trifluoromethyl-8-(2.4.6-trimethvl-phenYl)-8jg-13a.7.8- 
tetraaza-cYclopentaralinden-3-Ylmethvll-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 2.40 min, 506.26 (MH*). 




10 



Example 237 



Me 




Ethvl-r2-methvl-8-f2A6-trimethvl-phenvl)-8g-13a.7,8-tetraaza- 



cvcIopentaralinden-3-vlmethvIl-phenethvl-amine. scheme 2: (H) 

15 Prepared as described for the example above. LC/MS: t R = 1.95 min, 452.28 (MH*). 
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Example 238 




Cvdobutvlmethvl-r2-methvl-8-(2A^ 
cvcIopentaralinden-3-vlinethvll-DropYl-ainine^ scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: t R - 1.84 min, 430.30 (MH*). 



Example 239 




Dianvl-r2-methvl-8-(2A6-trime^^ 
10 cvclopentaralinden-3-ylmethyll-amipe, scheme 2: (H) 

Prepared as described for the example above. LCVMS: t R = 1.66 min, 400.27 (MH*). 



Example 240 




15 



Cvclopropvlmethvl-r2-methvl-8-(2,4,6-trimethvl-phenvl)-8fl r -l,3aJ,8- 



WO 02/058704 
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Prepared as described for the example above. LC/MS: t R = 



PCT/US02/00841 
1.68 min, 416.29 (Mtf). 



Example 241 




5 Bis-cvclopropylmethvl-r2-methvl-8-fo^ 

tetraaza-cvclopentaralinden-3-vlmetfaYll-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.84 min, 428.29 (MH*). 



Example 242 




Allvl-r2-methvl-8-(2,4.6-trimethvl-phenvl)-8H-13a,7,8>tetraaza- 
cvclopentaralinden-3-vlmethvri-propvl-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.65 min, 402.28 (MH 4 ). 

15 Example 243 
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(2-Oydopropvl-ethyl)-r2-methvI-8-(^ 
tetraaza-cvcIopentaralinden-3-yImethvll-propvl-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 1.84 min, 430.31 (MH*). 

5 Example 244 




Cvclopropvlmethvl-ethvl-r2-methv^^^ 
tetraaza-CTclopentaralinden-3-vlmethvn-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.60 min, 402.28 (MH*). 

10 



Example 245 




Cfrclobutvlmethvl-r2-e^ 
cvclopeptaralindep-3-vlmethvn-propyl-aminft. scheme 2: (H) 

15 Prepared as described for the example above. LC/MS: t R = 1.95 min, 444.33 (MH*) 
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Example 246 




Bis-cYclopropvlmethvl-r2-ethvl»8-(2,4,6-trimethYl-phenvIV8fl r *l < 3a.7.8" 
tetraaza-cvclopentafalinden-3-Ylmethyll-amiiie, scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: t R = 1.82 min, 442.31 (MH 4 ). 

Example 247 



tip- 



Cfrclopropvlmethvl-r2-ethvl-8-(2A6-te^ 
10 cvclopentaralinden-3-YlmethYll-propYl-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: = 1.68 min, 430.31 (MH 4 ). 

Example 248 
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EthyH2-ethvI-8-(2A6-trimeth^^ 
CYclopentaralinden-3-vlmethvII-phenethvI-amine, scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 2.05 min, 466.30 (MH*). 

5 Example 249 



AUvl-r2-ethvl-8-(2A6-trime 
CYclopentara]inden-3-vlmethvn-propvl-amine > scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.78 min, 416.29 (MET). 

Example 250 



CfrclopropylmethYl-ethvH2-efo^ 
tetraaza-cvclopentaralinden-^y lrn ethvll-ainine, scheme 2: (H) 

15 Prepared as described for the example above. LC/MS: t R = 1.70 min, 416.31 (MH*). 
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Example 251 




N 



DianYl-r2-ethvl-8-f2A6-trimethvI-phenvn-8g-13a.7.8-tetraaza- 



cvclopentara1inden-3-ylmethYl1-amine» scheme 2: (H) 



5 Prepared as described for the example above. LC/MS: t R = 1.79 min, 414.28 (Mfl*). 



Example 252 



(2-Cyclopropvl-ethvl)-r2-ethvl-8-(2.4,6-trimethvl-phenvl)-8g-13a.7,8- 
10 tetraaza-CTclopentaralinden-3-YlmethYn-propYl-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.95 min, 444.33 (MH*). 

For Examples 253-282 LC/MS were run using the following conditions: Column, 
YMC ODC S7 3.0x50 mm; run time, 3 min. 
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Example 253 




r8-(2-CMoro-4,6-dimethvl-^ 
cyclopentaralinden-3-Ylmethvll-phenethvl-propyl-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.64 min, 486.27 (MH*). 



Example 254 




N 




r8-(2-CMoro-4,6-dimethvl-phenvl)-2-methvl-8H-13a^7,8-tetraaza- 
10 cYcIopentaralinden-3-YlmethYll-cYclobutvlmethvl-propYl-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R - 1.54 min, 450.30 (MET). 



Example 255 
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f8-f2-Chloro-4,6-dimethvl-pheDvl)>2>metfavl-8H-l,3a,7 <( 8-tetraaza- 
cvdopentara1inden-3-vlmethvn>ethYl-phenethyl-amine, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.60 min, 472.24 (Mlf). 

5 Example 256 




8-(2"CMoro«4,6-dimethvl-phenYlV2-methvl-3-(3-phenvl-pvrroMin"l- 
vlmethylV8fl r -1.3a,7 )t 8»tetraaza-cvclopentara1ipdene, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.60 min, 470.20 (MH*). 

10 



Example 257 




r8-(2-C^oro-4 % 6-dimethvl-phenvlV2-methvl-8g-13a.7,8-tetraa2a- 
cvcIopentara1inden»3*vlmethYl1^clopropvlmethvl-propyl-amine> scheme 2: (H) 

15 Prepared as described for the example above. LC/MS: t R = 1.47 min, 436.26 (MH 4 ). 
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Example 258 




AMvH8-(2-cMoro-4,6-dimethvl-phenvlV^ 
cvclopentaralinden-3-vlmethyII-propyl-amine, scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: fa = 1.46 min, Mass spec.: 
422.30 (MET). 

Example 259 



10 r8-(2-Chloro-4,6-dimethvl-phen 

cvclopentara]inden-3-vlmethvn-(2-cvclopro scheme 2: 



Prepared as described for the example above. LC/MS: t R = 1.55 min, 450.30 (MH 4 ). 



15 Example 260 




(H) 
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r8-f2-CMoro-4.6-dimethYl-phenvlV2-methvl-8g-13a,7,8-tetraa2a- 
cvclopentaralinden-S-YlmethvII-dipropyl-amine^ scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 1.45 min, 424.24 (MH*). 

5 Example 261 



r8-(2-CMoro-4,6-dimethyl-phenyl)-2-methyl-8g-13a,7,8-tetraaza- 
cyclopentaralinden-3-vlmetiivII-cvclobutylmethYl-ethvl-amine^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.51 min, 436.30 (MH*). 

Example 262 



IMbutvK8-(2-cMoro-4U>-dtoethvl^ 
cvclopentaralmden-3-vlmethvll-amine, scheme 2: (H) 
15 Prepared as described for the example above. LC/MS: t R = 1.60 min, 452.29 (Mrf). 
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Example 263 




Benzvl-r8-(2-cMoro-4.6-dimethv^ 
CYcIopentaralinden-3-Ylmethvn-propYl-amine, scheme 2: (H) 
5 Prepared as described for the example above. LC/MS: t R = 1.59 min, 472.32 (MH 4 ). 



Example 264 




DiaUvl-r8-(2-chloro-4,6-ddmethYl-phenvlV2-methvl-8g-13a.7,8-tetraaza- 
10 cvcIopentaralinden-3-vlmethvIl-amine. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.45 min, 420.25 (MH*). 



Example 265 




15 r8-(2-C^oro-4,6-dimethvl-phenvl)-2-methvl-8iJ-13a,7>8-tetraaza- 

cvdopentaralinden-3-vlmethvll-cvclopropylmethvl-ethy Uarnine. scheme 2: (H) 
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Prepared as described for the example above. LC/MS: t R = 



PCT/US02/00841 
1.43 min, 422.22 (MH*). 



Example 266 




5 ButvH8-(2-cMoro^6-dimethvI-phenvl)-^^ 

cvdopentara1inden -^Y im ^vn" e ^^" amine * scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.48 min, 424.30 (MKT). 



Example 267 




3-(2-Benzvl-pvrrnlidin~1-YlmethylV8-f2-cMoro-4,6-dimethvI-phenvl>-2- 
methvl-8Jg r -1.3a,7.8>tetraaza-cvclopentara1indene, scheme 2: (H) 
Prepared as described for the example above. LC/MS: = 1.62 min, 484.26 (MH 4 ). 
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Example 268 




r8-(2-Chloro-4,6-dimethyl-phenvlV2-mefeyl-8JEr--1.3a.7.8-tetraaza- 
cvcIopenta[a1iDdeD-3-yImethvl1-f2-cyc]opropvl"ethvI)^thyI-amine, scheme 2: 
5 (H) 

Prepared as described for the example above. LC7MS: t R = 1.51 min, 436.32 (Mtf). 
Example 269 



CTclopentaralinden-3-vlmethv^wliethyl-aTTiinp^ scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.36 min, 396.25 (MH*). 

Example 270 




10 



r8-(2-CMoro-4.6-dimethvl-phenvn-2-methvl-8£r-13a.7,8-tetraaza- 
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r8-(2-CMoro^,6-dtoiethvl-pte^ 
cvcIopentaralmden-3-vtoefovll-m scheme 2: 

(H) 

Prepared as described for the example above. LC/MS: t R = 131 min, 459.26 (MH 4 ). 

5 

Example 271 




8-f2-Chloro-4,6-dimethYl-phenvIV2-methyl-3«(2-phenYl-pvrroMdin-l- 
ylmethyn-Sg^l^a^S-tetraaza-cvclopentaralindene, scheme 2: (H) 
10 Prepared as described for the example above. LC/MS: Xr - 1.57 min, 470.24 (MH 4 ). 



Example 272 




3-(3-Bepzvl-pyrrolidm-l-vImethY^^ 
15 methvl-SH-l^^^S-tetraaza-cyclopentaralindene, scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.64 min, 484.24 (MH*). 
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Example 273 




ci 



8-(2-CMoro^6^imethvl-phenvl)-2-^^ 
vlmethvl)-8g-13a.7.8-tetraaza-cyclopentara1indene, scheme 2: (H) 

5 Prepared as described for the example above. LC/MS: r R = 1.71 min, 498.27 (MH*). 

Example 274 



r8-f2>CMoro^,6-d^ethTl--phenvlV2-methvl-8£r-13a,7,8-tetraaza- 
10 cycIopentara1inden-3-Ylmethyl1>methvl-pyridin-4-vlmethYl-amine t scheme 2: 
(H) 

Prepared as described for the example above. LC/MS: = 1.51 min, 445.22 (MET). 
Example 275 




15 
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8-(2-CfaIoro^,6-dimethvl-phenvn>2>methvI-3-(2-phenethvl-pvrrolidin-l- 
ylmethvl)-8g-13a.7.8-tetraaza-cvclopentara1indene. scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R - 1.66 min, 498.27 (MH 4 ). 

5 Example 276 



8-(2>ChIor<>-4,6-dimethvl-phenvn-2-methvl-3>marpholiD-4-vImethyl-8g- 
13a»7,8-tetraaza-cyclopentafoclindene. scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 135 min, 410.25 (MH*). 
Example 277 



r8-(2-CMoro-4.6-dimethvI-phenvl)-2^ 
cyclopentaralinden-3-vlmethyll-methvl-pvricto scheme 2: 

15 (H) 

Prepared as described for the example above. LC/MS: t R = 1.34 min, 445.22 (MH*). 
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Example 278 




r8-(2-CMoro^6-dimethvl^ 
crrclopentaralinden-3-vlmethvll^^ scheme 2: 

5 (H) 

Prepared as described for the example above. LC/MS: t R = 137 min, 459.20 (MH 4 ). 



Example 279 




10 r8-(2-CMoro-4,6-dimethvl>phenYl)-2-methvl-8g>13a.7.8-tetraaza- 
cvclopentara1indep»3-vlmethvn-(l-ethvl-propYlVamme. scheme 2: (H) 
Prepared as described for the example above. LC/MS: t R = 1.44 min, 410.30 (MH*> 



Example 280 



15 




WO 02/058704 PCT/US02/00841 

-228- 

r8-(2-CMoro^6-dimethvl-phenvl)-^ 
cvclopentara1inden^-vlmethvl1-methvl-(2H^^ scheme 2: 

(H) 

Prepared as described for the example above. LC/MS: t R = 1.30 min, 459.26 (MH*). 

5 



Example 281 




r8-f2-CMoro^6-dtoethvl-phenvl)-2-metfavl-8H-l,3aJ,8-tetraaza- 
cyclopeDtara1inden-3-ylmethvIl-bis-(2-niethoxv-etbYl)-amine , scheme 2: (H) 

10 Prepared as described for the example above. LC/MS: t R = 1.46 min, 456.27 (MH 4 ). 



Example 282 




r8-(2-CMoro-4,6-<iimethvl-phepvl)-2-methvl-8iy-l,3a,7,8-tetraaza- 
15 cyclopentarfl1ipden-3-vlmethvl1-(2-methoxv-l-methoxvmethvl^thvI)-ami 
scheme 2: (H) 

Prepared as described for the example above. LC/MS: t R = 1.44 min, 442.27 (MH*). 
The following Intermediates 95-112 may be used to synthesize Examples 283-300. 
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Intermediate 95 




EtO 



2-Bromo-5-methvl-3-f(2A6-ftlmethvl^^ 
5 4-carboxyIic acid ethyl ester, scheme 5: (V) 

To a solution of 2-bromo-5-methyl-3H4midazole-4-carboxylic acid ethyl ester (1.00 
g, 4.291 mmol) and 2-bromcHN-(2,4,6-tiimethyl-phenyl)-ace1mnide (1.209 g, 4.720 
mmol) in a mixture of toluene (16 mL) and acetone (8 mL) was added 
diazabicycloundecene (0.71 naL, 4.720 mmol). The resulting solution was stiaed at 

10 room temperature for 24 h. Methanol (10 mL) was added to dissolve the precipitate 
formed, followed by the addition of silica gel (25 g). The solvent was removed under 
reduced pressure to dryness and the residue was applied to a silica gel-packed 
column. The isolation of the product was achieved by column chromatography 
(hexanes - ethyl acetate 4:1 to 1:2). Yield - 0.736 g (42%). *H NMR (DMSO d-6, 

15 500 MHz) 5 9.52 (s, 1H), 6.86 (s, 2H), 5.15 (br s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 2.38 
(s, 3H), 2.21 (s, 3H), 2.11 (s, 6H), 1.30 (t, J = 7.1 Hz, 3H); LC/MS: t R = 1.46 min., 
MS: [M+H] = 408. 
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Intermediate 96 




2-Methvl-6-oxo-7-f2A6-trimethYl-phenvI)-6,7-dihYdro-5H-imidazori^- 
a]imidaz ole-3-carboxYlic acid ethyl ester, scheme 5: (W) 

5 A suspension of 2-bromo-5-methyl-3-[(2,4,6-trimethyl-phenylcarbam 

3H-imidazole-4-carboxylic acid ethyl ester (17.4 mg, 0.038 mmol) and silver 
carbonate (11.6 mg, 0.042 mmol) in sulfolane (0.5 mL) was heated at 150°C for 4 h. 
The resulting reaction mixture was cooled to room temperature and filtered through a 
short pad of celite. The final purification was achieved by a reverse-phase preparative 

10 HPLC to give the desired product as white solid. Yield - 12.2 mg (73%). *H NMR 
(DMSO d-6, 500 MHz) 6 7.04 (s, 2H), 4.99 (s, 2H), 4.26 (q, J = 7.2 Hz, 2H), 2.34 (s, 
3H), 2.30 (s, 3H), 2.06 (s, 6H), 1.31 (t, J = 7.2 Hz, 3H); LC/MS: t R = 1.75 min., MS: 
[M+H] = 328. 

15 Intermediate 97 
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6-Oiloro-2-methTl-7-(2A6-trimethvl-p^ 

carboxvlic acid ethyl ester, scheme 6: (AA) 

A solution of 3^thoxycarbonyl-2-methyl-6-oxo-7K^^ 

dihydn>5fl r -i mi d azo[ 1 ,2-a] imi dazolium trifluoroacetate (22.2 mg, 0.050 mmol) in 
5 phosphorus oxychloride (1 mL) was heated at 150°C for 48 h. The excess of 
phosphorus oxychloride was removed under reduced pressure, the residue was 
dissolved in saturated aqueous solution of sodium bicarbonate (20 mL) and extracted 
with ethyl acetate (5x20 mL). The combined organic extracts were dried with 
MgS0 4 . The solvent was removed under reduced pressure and the crude product was 
10 dried under pump vacuum overnight. Yield - 23.3 mg (99%). LC/MS: ** = 1.93 min., 
MS: [M+H] = 346. 

Intermediate 98 



15 2>Bromo-5-ethvl-3-r(2,4,6-trimethvlphenvlcarbamovnmethvl1-3H4midazole-4-> 
carboxvlic acid ethvl ester, scheme 5: (V) 

Prepared as described above for intermediate 95. MS: m/e 422 (M+H) + . 




Intermediate 99 
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2-Ethvl-6-oxo-7-(2A6-trimethvlphenvl)-6J-dihvdro-5H-inud 
alimidazole-3-carboxvlic acid ethyl ester, scheme 5: (W) 

Prepared as described above for intermediate 96. MS: m/e 342 (M+H) + . 

5 

Intermediate 100 



6-CMoro-2-ethvl-7-(2A6-trimethv^^ 
carboxylic acid ethyl ester, scheme 6: (AA) 
10 Prepared as described above for intermediate 97. MS: m/e 360 (M+H) + . 

Intermediate 101 



2-Bromo-3-rf2-chloro-4,6-dimethylphenylcarbamoylVmethyl1-5-ethvl-3H- 
15 imidazole-4-carboxyIic acid ethyl ester, scheme 5: (V) 
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Prepared as described above for intermediate 95. MS: m/e 442 (M+H) + . 



Intermediate 102 




5 7-(2-ChIoro-4,6-dimethylphenvl)^ 

alimidazole-3-carboyy lie acid ethyl ester, scheme 5: (W) 

Prepared as described above for intermediate 96. MS: m/e 362 (M+H) + . 



Intermediate 103 



6-Chloro-7-(2-cMoro-4.6-dim 

3-carboxvIic acid etfavl ester, scheme 6: (AA) 

Prepared as described above for intermediate 97. MS: m/e 380 (M+H)* 
15 Intermediate 104 
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2-Bromo-5-ethvl-3-r(2A(^tricMorophenvlcarbamoviy 
carboxvlic acid ethyl ester, scheme 5: (V) 

Prepared as described above for intermediate 95. MS: m/e 482 (M+H) + . 

5 

Intermediate 105 



2-Ethvl-6-oxo-7-(2,4,6-trichlorophenYlV6J-dihYdro-5H-imidazori^- 
alimidazoIe-3-carboxvlic acid ethyl ester, scheme 5: (W) 
10 Prepared as described above for intermediate 96. MS: m/e 402 (M+H) + . 

Intermediate 106 




C! 




CI 



6-CMoro-2-ethyI-7-f2,4,6-trichlorophenyl)"7H-imidazori^alimidazole-3- 



15 carboxvlic acid ethyl ester, scheme 6 : (AA) 



WO 02/058704 PCT/US02/00841 

-235- 

Prepared as described above for intermediate 97. MS: m/e 420 (M+H) + . 
Intermediate 107 

/\/V^N H Br 

5 2-Bromo-5-ethvl-3-r(2-bromo-^ 

imidazole-4-carboxvlic acid ethyl ester, scheme 5: (V) 

Prepared as described above for intermediate 95. MS: m/e 500 (M+H) + . 



Intermediate 108 




2-Ethvl"6-oxo-7-f2-bromo-44sopropvlphenvn-6^dihYdi^5H-imidazori^ 
alimidazole-3-carboxvlic acid ethyl ester, scheme 5: (W) 

Prepared as described above for intermediate 96. MS: m/e 420 (M+H)\ 



15 Intermediate 109 
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Br 



6-Chloro-2^thvl-7-(2-bromo^-isopropylphen^ 
carboxylic acid ethyl ester, scheme 6: (AA) 

Prepared as described above for intermediate 97. MS: m/e 438 (M+H) + . 

5 

Intermediate 110 



2-Bromo~3-r(2.4-dicblorophenyIcarbamoyIVmethyn-5^tbyI-3H-irnidazole-4- 
carboxylic acid ethyl ester, scheme 5: (V) 

10 Prepared as described above for intermediate 95. MS: m/e 448 (M+H) + . 

Intermediate 111 





ci 
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7-(2,4-Di(AlorophenYl)-2-ethvl-6-oxo-6,7-dihvd^ 
carboxvlic acid ethyl ester, scheme 5: (W) 

Prepared as described above for intermediate 96. MS: m/e 368 (M+H) + . 



c 5 Intermediate 112 

J 



/-CO- 




CI 
CI 



CI 

6-CMoro-7-(2,4-dicMorophenvl)-2-e 
carboxvlic acid ethyl ester, scheme 6: (AA) 

Prepared as described above for intermediate 97. MS: m/e 386 (M+H) + . 

10 

Example 283 




6-Chloro-2-methvl-7-Q,4,6-trimethyl-phen^ 
carboxvlic acid cvclopropylmethyl-propyl-amide 
15 , scheme 6: (BB) 
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To a solution of N-cyclopropylmethylpropy]amine (0.22 mL, 1.530 mmol) in toluene 
(1.5 mL) at 0°C was added 2.0M solution of trimethylaluminum in toluene (0.77 mL, 
1.530 mmol). The clear solution was warmed to room temperature and stirred for 1 h. 
A solution of 6-cMoro-2-methyl-7-(2,4,6-1rimethyl-^^ 
5 a]imidazole-3-carboxylic acid ethyl ester (32.2 mg, 0.098 mmol) in toluene (1.0 mL) 
was added at 0°C via cannula. The reaction mixture was heated at 80°C for 2h. A 
solution of Rochelle's salt (2.0 mL) was added carefully at 0°C and the mixture was 
vigorously stirred for 30 min. The crude product was extracted with ethylacetate. The 
combined organic extracts were dried with MgS0 4 . The solvent was removed under 
10 reduced pressure and the crude product was purified by a reverse-phase preparative 



HPLC. Yield - 21.3 mg (42%). *H NMR (CD 3 CN, 500 MHz) S 7.69 (s, 1H), 7.16 (s, 
2H), 3.59 (t, J = 7.3 Hz, 2H), 3.39 (d, J = 6.9 Hz, 2H), 2.39 (s, 3H), 2.37 (s, 3H), 2.05 
(s, 6H), 1.68 (sextet, J = 7.3 Hz, 2H), 1.11 (m, 1H), 0.90 (t, J = 7.3 Hz, 3H), 0.60 (m, 
2H), 0.23 (m, 2H); LC/MS: t R = 1.71 min., MS: [M+H] = 413. 



15 



Example 284 




r6-CMoro-2-methvl-7-(2A6-trimefo^ 



vlmethvn-cvclopropylmethvl-propyl-amine. scheme 6: (DD) 
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A solution of 3-(cyclopropylmethyl-propyl-carbamoyl)-2-methyl-^^ 
trimethyl-phenyl)-6,7-dihydr^ (31.7 mg, 0.077 mmol) 

in toluene (3 mL) was added a 65% solution of Red-Al in toluene (0.12 mL, 0.384 
mmol). The reaction mixture was stirred at room temperature for 14 h. A solution of 
5 Rochelle's salt (2.0 mL) was added carefully at 0°C and the mixture was vigorously 
stirred for 30 min. The crude product was extracted with ethylacetate. The combined 
organic extracts were dried with Na2SC>4. The solvent was removed under reduced 
pressure and the crude product was purified by a reverse-phase preparative HPLC. 
Yield - 25.2 mg (64%). 1 H NMR (CD 3 OD, 500 MHz) 5 8.09 (s, 1H), 7.19 (s, 2H), 
10 4.75 (s, 2H), 3.31 (t, J = 6.5 Hz, 2H), 3.24 (d, J = 7.2 Hz, 2H), 2.44 (s, 3H), 2.39 (s, 
3H), 2.06 (s, 6H), 1.24 (m, 3H), 1.05 (t, J = 7.4 Hz, 3H), 0.85-0.82 (m, 2H), 0.50 (m, 
2H); LC/MS: t R = 1.43 min., MS: [M+H] = 399. 

Example 285 



: 6-CMoro-2-ethvl-7-(2-bromo-4-isopropvlphen^^ 

3-carboxvlic acid N-cvclopropylmethvl-N-propvlaniide. scheme 6: (BB) 

Prepared as described for Example 283. IR(film): 1615 cm" 1 . *H NMR (CDC1 3 ) 8 
7.57 (d, J= 2.0 Hz, 1H), 7.36 (d, J= 8.1 Hz, 1H), 7.29 (dd, J= 8.1, 2.0 Hz, 1H), 7.22 
20 (s, 1H), 3.60 (t, J= 7.1 Hz, 2H), 3.39 (d, J= 7.1 Hz, 2H), 2.95 (m, 1H), 2.66 (q, J =7.6 
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Hz, 2H), 1.64 (m, 2H), 1.55 (s, 3H), 1.40 (s, 3H), 1.23 (t, J= 7.1 Hz, 3H), 0.88 (t, J= 
7.1 Hz, 3H), 0.54 (m, 2H), 0.17 (m, 2H). MS: m/e 505(M+H) + . 

Example 286 



: 6-C3iloro-2-ethYl-7-(2,4-dicMorophenYl)-7H-imidazori^-a1imidazole-3- 
carboxvlic acid N-CYcIopropvlmethYl-N-('2^^-trifluornetliY l ) a ™' 1t '- scheme 6: 
(BB) 

Prepared as described for Example 283. IR(film): 1630 cm" 1 . ! H NMR (CDCI3) 8 
10 7.60 (m, 1H), 7.42 (m, 2H), 7.27 (s, 1H), 4.41 (q, J= 9.1 Hz, 2H), 3.52 (d, J= 6.6 Hz, 
2H), 2.66 (q, J= 7.6 Hz, 2H), 1.23 (t, J= 7.6 Hz, 3H), 0.94 (m, 1H), 0.60 (m, 2H), 
0.16 (m,2H). MS: m/e 493 (M+H) + . 

Example 287 



5 




15 
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: 6-CMoro-2-ethvl-7-(2,4-dicMoroph 

carboxvlic acid ISlN-dipropvIamide, scheme 6: (BB) 

Prepared as described for Example 283. IR(fiIm): 1615 cm" 1 . *H NMR (CDC1 3 ) 5 
7.59 (m, 1H), 7.41 (m, 2H), 7.24 (s, 1H), 3.47 (t, J= 7.1 Hz, 4H), 2.65 (q, J= 7.6 Hz, 
5 2H), 1.62 (m, 4H), 1.24 (t, J= 7.6Hz, 3H), 0.87 (t, J= 7.1Hz, 6H). MS: m/e 441 
(M+H) + . 

Example 288 



10 : M(NJg-Dipropylaiiafoo)mea^ 

imidazori,2-a1imidazole, scheme 6: (DD) 

Prepared as described for Example 284. 

*H NMR (DMSO-de) 8 7.98 (m, 1H), 7.89 (m, 1H), 7.70 (m, 2H), 4.52 (s, 2H), 3.00 
(q, J= 7.6 Hz, 4H), 2.55 (q, J= 7.6 Hz, 2H), 1.68 (m, 4H), 1.12 (t, J= 7.6Hz, 3H), 0.89 
15 (t, J= 7.6Hz, 6H). MS: m/e 427 (M+H) + . 




ci 
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Example 289 




: 3-r(N-CycIopropytoethvl-N-(2^ 

ethyl-7-(2.4^clorophenylV7H-imidazori^a1imidazole^ scheme 6: (DD) 
5 Prepared as described for Example 284. *H NMR (CDC1 3 ) 5 7.62 (d, J= 2.0 Hz, 1H), 
7.53 (d, J= 8.6 Hz, 1H), 7.47 (dd, J= 8.6, 2.0 Hz, 1H), 7.42 (s, 1H), 3.97 (s, 2H), 3.26 
(q, J= 9.6 Hz, 2H), 2.69 (q, J= 7.6 Hz, 2H), 2.57 (q, J= 6.6 Hz, 1H), 2.47 (q, J= 7.1 
Hz, 1H), 1.26 (t, J= 7.6 Hz, 3H), 0.86 (m, 1H), 0.59 (m, 2H), 0.12 (m, 2H). MS: m/e 
479 (M+H) + . 

10 

Example 290 



6-CMoro-2-ethvl-7-(2A6-trimethvlphe^ 

carboxvlic acid N-cvclopropylmethyl-N-propylamide. scheme 6: (BB) 
15 Prepared as described for Example 283. *H NMR (CDC1 3 , 400 MHz) 8 7.26 (s, 1H), 
6.98 (s, 2H), 3.60 (t, J= 7.1 Hz, 2H), 3.39 (d, J= 7.1 Hz, 2H), 2.65 (q, J= 7.6 Hz, 2H), 
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232 (s, 3H), 2.01 (s, 6H), 1.64 (m, 3H), 1.22 (t, J= 7.6 Hz, 3H), 0.88 (m, 3H), 0.54 
(m, 2H), 0.16 (q, J= 4.6, 6.1 Hz, 2H). MS: m/e: 427 (M+H) + . 

Example 291 



6-CMoro-2-ethyl-7-(2A6-trimethvlphenylV 
carboxvlic acid N-butvl-N-ethvlamide, scheme 6: (BB) 

Prepared as described for Example 283. *H NMR (CDC1 3 , 400 MHz) 8 7.26 (s, 1H), 
6.98 (s, 2H), 3.53 (m, 4H), 2.65 (q, J= 7.1 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H), 1.58 
10 (m, 4H), 1.25 (m, 6H), 0.87 (t, J= 7.1 Hz, 3H). MS: m/e: 415 (M+H) + . 

Example 292 



6-CMoro-2-ethvl-7-(2A6-trto^ 
15 carboxvlic acid N «N-dipropvlamide» scheme 6: (BB) 

Prepared as described for Example 283. *H NMR (CDCI3, 400 MHz) 5 7.29 (s, 1H), 
7.02 (s, 2H), 3.50 (t, J= 7.1 Hz, 4H), 2.69 (q, J= 7.1, 7.6 Hz, 2H), 2.36 (s, 3H), 2.05 



5 
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(s, 6H), 1.64 (m, 4H), 1.26 (t, J= 7.6 Hz, 3H), 0.91 (overlapping d, J= 7.1, 7.6 Hz, 
6H). MS: m/e: 415 (M+H) + . 

Example 293 



6-Chloro-2^thvl-7-(2A6-trimefo^^ 
carboxvlic acid NJS[-diethvlamide, scheme 6: (BB) 

Prepared as described for Example 283. *H NMR (CDC1 3 , 400 MHz) S 7.28 (s, 1H), 
6.98 (s, 2H), 3.56 (q, J= 7.1 Hz, 4H), 2.65 (q, J= 7.6 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 
10 6H), 1.21 (m, 9H). MS: m/e: 387 (M+H) + . 

Example 294 



34(N-Butvl-N-ethvlammo)met^^ 
15 7H-imidazon,2-a1imidazoIe, scheme 6: (DD) 

Prepared as described for Example 284. 2 H NMR (CDC1 3 , 400 MHz) 8 7.99 (s, 1H), 
7.11 (s, 2H), 4.54 (d, J= 4.6 Hz, 2H), 3.09 (m, 4H), 2.59 (q, J= 7.58 Hz, 2H), 2.33 (s, 




5 
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3H), 1.93 (s, 6H), 1.61 (m, 2H), 1.29 (m, 6H), 1.13 (t, J= 7.6 Hz, 3H), 0.89 (dd, J= 
7.1, 7.6 Hz, 3H). MS: m/e: 401 (M+H) + . 

Example 295 



^CMoro-2-elhvl-7-(2A6-trimethvlphenvl^^ 
carboxvlic acid NJJ-diallvlamide. scheme 6: (BB) 

Prepared as described for Example 283. *H NMR (CDC1 3 , 400 MHz) S 7.20 (s, 1H), 
6.93 (s, 2H), 5.77 (m, 2H), 5.17 (m, 4H), 4.07 (d, J= 6.1 Hz, 4H), 2.62 (dd, J= 7.1, 
10 7.6 Hz, 2H), 2.27 (s, 3H), 1.96 (s, 6H), 1.17 (t, J= 7.6 Hz, 3H). MS: m/e: 411 
(M+H) + . 

Example 296 



15 6-Chloro-2-ethvI-7-(2A6-tiimeth^ 

carboxvlic acid N-cvdopropylmethvl-N-(2,2^-trifluoroethYl)aiiiide^ scheme 6: 





(BB) 
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Prepared as described for Example 283. J H NMR (CDC1 3 , 400 MHz) 5 7.27 (s, 1H), 
6.99 (s, 2H), 4.41 (q, J= 9.1 Hz, 2H), 3.53 (d, J= 7.1 Hz, 2H), 2.66 (q, J= 7.6 Hz, 2H), 
2.33 (s, 3H), 2.01 (s, 6H), 1.22 (t, J= 7.6 Hz, 3H), 0.93 (m, 1H), 0.59 (m, 2H), 0.15 
(dd, J= 4.6, 6.1 Hz, 2H). MS: m/e: 467 (M+H) + . 



^rhloro.2-ethvl-7-f2.4,^tri m ethvlDhe nvlvm-imida7^ri t 2-a1imidazol^ 
^rhrrevlic acid N-ethvl-N-fp vridm-4-vftmethvlamide, scheme 6: (BB) 
10 Prepared as described for Example 283. 'H NMR (CDC1 3 , 400 MHz) 8 8.58 (m, 2H), 
7.32 (s, 1H), 7.22 (d, J= 6.1 Hz, 2H), 6.98 (s, 2H), 4.74 (s, 2H), 3.54 (dd, J= 7.1, 7.6 
Hz, 2H), 2.68 (dd, J = 7.1, 7.6 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H). 1.21 (m, 6H). MS: 
m/e: 450 (M+H) + . 

15 Example 298 



Example 297 
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6-CMoro-2-ethy]-7-(2A6-trimethvto^ 

carboxylic acid N-cvclopropvlmethyl-N-ethvlamide, scheme 6: (BB) 
Prepared as described for Example 283. *H NMR (CDC1 3 , 400 MHz) 8 7-27 (s, 1H), 
6.97 (s, 2H), 3.69 (q, J= 7.1 Hz, 2H), 3.40 (d, J= 6.6 Hz, 2H), 2.65 (dd, J = 7.1, 7.6 
5 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H), 1.22 (t, J= 7.1 Hz, 6H), 1.03 (m, 1H), 0.55 (m, 
2H),0.18(dd, J=5.1,5.6Hz,2H). MS: m/e: 413 (M+H) + . 

Example 299 



10 3-r(N-Cvdopropylmethvl-N-ethvlamm^^ 

trimethYlphenvlV7H-inudazori,2-a1imidazole. scheme 6: (DD) 
Prepared as described for Example 284. *H NMR (CDC1 3 , 400 MHz) 5 7.92 (s, 1H), 
7.02 (s, 2H), 4.46 (s, 2H), 3.34 (s, 2H), 3.10 (d, J= 7.1 Hz, 2H), 2.74 (m, 2H), 2.34 (s, 
3H), 1.97 (s, 6H), 1.41 (t, J= 7.1 Hz, 3H), 1.29 (t, J= 7.1 Hz, 3H), 1.13 (m, 1H), 0.86 

15 (m, 2H), 0.46 (m, 2H). MS: m/e: 399 (M+H) + . 
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Example 300 




6 _ ^^.7. r - - trimethyj^^HB imid,Tof1 ^imidazole.3- 

^rtoxsMc »<™ (3.5 rt^^TVr""^"- 1 -^^ scheme 6: ^ 

5 p re pa I edasd eS cribedforExam P le283. 5 H NMR (CDCI3, 400 MHz) 5 7.18 (s, 1H), 
6.90(s,2H),4.12(m, 2H), 2.57 (q, J= 7.6 Hz, 2H),2.36(U= 11A 12.6Hz, 2H), 
2.25 (s, 3H), 1-94 (s, 6H), 1.70 (m, 4H), 1.14 (t, J= 7.1, 7.6 Hz, 3H), 0.84 (d, J= 6.6 
Hz, 4H), 0.78 (m, 2H). MS: m/e: 427 (M+H) + . 



10 



Intermediates 95 and 96 were used to synthesize Example 



301. 



Example 301 




T ^.7.tt.4.^^ 

15 ^^^i^rH^lic acid cyrlop^PYlmethyl-propYl-amide, scheme 7: (LL) 
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To a solution of N-cyclopropylmethylpropylamine (0.22 mL, 1.530 mmol) in toluene 
(1.5 mL) at 0°C was added 2.0M solution of trimethylaluminum in toluene (0.77 mL* 
1.530 mmol). The clear solution was warmed to room temperature and stirred for 1 h. 
A solution of 6^Moro-2-methyl-7-(2,4,6-ti^ 
5 a]imidazole-3--carboxylic acid ethyl ester (20.0 mg, 0.058 mmol) in toluene (1.5 mL) 
was added at 0°C via cannula. The reaction mixture was heated at 80°C for 2h. A 
solution of Rochelle's salt (2.0 mL) was added carefully at 0°C and the mixture was 
vigorously stirred for 30 min. Hie crude product was extracted with ethyl acetate. 
The combined organic extracts were dried with MgSC>4. The solvent was removed 
10 under reduced pressure and the crude product was purified by a reverse-phase 

preparative HPLC. Yield - 3.6 mg (12%). *H NMR (CD 3 CN, 500 MHz) 5 7.07 (s, 
2H), 4.73 (s, 2H), 3.57 (t, J = 7.1 Hz, 2H), 3.37 (d, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.19 
(s, 3H), 2.14 (s, 6H), 1.65 (sextet, J = 7.3 Hz, 2H), 1.08 (m, 1H), 0.90 (t, J = 7.4 Hz, 
3H), 0.56 (m, 2H), 0.21 (m, 2H); LC/MS: t R = 1.67 min., MS: [M+H] = 395. 



The following Intermediates 113-115 may be used to synthesize Examples 302 and 
303. 



20 Intermediate 113 
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2-Bromo-5-trifluoromethvI-:^r(2A6-ta 
imiH^7^1f v4-carboxvIic acid ethyl ester, scheme 5: (V) 

To a solution of 2-bromo-5-trifluoromethyl-3H-imidazole-4^arboxylic acid etbyl 
ester (3.00 g, 10.45 mmol) and 2-bromo-NK2,4,6-trimethyl-phenyl)-acetamide (2.94 

5 g, 11.50 mmol) in a mixture of toluene (16 inL) and acetone (8 mL) was added DBU 
(1.72 mL, 11.50 mmol). The resulting solution was stirred at room temperature for 5 
days. Methanol (10 mL) was added to dissolve the precipitate formed, followed by 
the addition of silica gel (25 g). The solvent was removed under reduced pressure to 
dryness and the residue was applied to a silica gel-packed column. The isolation of 

10 the product was achieved by column chromatography (hexanes-ethyl acetate 4: 1). 
Yield -4.25 g (88%). LC/MS: t R = 1.62 min., MS: [M+H] = 462. 

Intermediate 114 



15 2-Bromo-5-trifluoromethvl-3-r(2^ 

imiHa™lp -4-carboxylic acid ethyl ester, scheme 5: (W) 

A suspension of 2-bromo-5-trifluoromethyl-3-[(2,4,6-trimethyl-phenylcaibamoyl)- 
methyl]-3fl-imidazole-4-carboxylic acid ethyl ester (20.12 g, 0.044 mmol) and silver 
triflate (11.87 g, 0.046 mol) in sulfolane (200 mL) was heated at 150°C for 6 h. The 
20 resulting reaction mixture was cooled to room temperature and filtered through a 

short pad of celite. The final purification was achieved by a reverse-phase preparative 
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WO 02/058704 ^ 

HPLC to give the desired product as yellowish solid. Yield - 5.24 g (24%). LC/MS: 
t R = 1.89 min., MS: [M+H] = 382. 



Intermediate 115 
,o 




g n , 1nrn . ww.-7-r2.4.<? trimrthyl.phpnyl)-7ff.imidazoFl, 

a1 i m ^ aM >le.3.cr -^»" «*hvl ester, scheme 6: (AA) 
A solution of 6^xo-2-trifluoromethyl-7-(2 A6-trimethyl-phenyl)-6,7-dihydro-5fl- 
ixaidazoEl^-alirnidazole-S-carboxyUc acid ethyl ester (3.04 g, 6.137 mol) in 
10 phosphorus oxychloride (70 mL) was heated at 150°C for 72 h. The excess of 
phosphorus oxychloride was removed under reduced pressure, the residue was 
dissolved in saturated aqueous solution of sodium bicarbonate (100 mL) and 
extracted with ethyl acetate (5x50 mL). The combined organic extracts were dried 
with MgSO*. The solvent was removed under reduced pressure and the crude product 
15 was dried under pump vacuum overnight. Yield - 1.192 g (38%). LC/MS: t K = 2.17 
min., MS: [M+H] = 400. 
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Example 302 




6-Chloro-2-trifluoromethvl-7-(2A6^^ 

alimidazole-3-carboxvlic acid cvclopropvlmethvl-propvl-amide. scheme 6: (BB) 
5 To a solution of N-cyclopiopylmethylpropylamine (0.22 mL, 1.530 mmol) in toluene 
(1.5 mL) at 0°C was added 2.0M solution of trimethylaluminum in toluene (0.77 mL, 
1.530 mmol). The clear solution was warmed to room temperature and stirred for 1 h. 
A solution of 6-cUoro-2-trifluoromethyl-7-(^ 

a]imidazole-3-carboxylic acid ethyl ester (37.7 mg, 0.094 mmol) in toluene (1.0 mL) 
10 was added at 0°C via cannula. The reaction mixture was heated at 80°C for 2h. A 
solution of Rochelle's salt (2.0 mL) was added carefully at 0°C and the mixture was 
vigorously stirred for 30 min. The crude product was extracted with ethyl acetate. 
The combined organic extracts were dried with MgSC>4. The solvent was removed 
under reduced pressure and the crude product was purified by a reverse-phase 
15 preparative HPLC. Yield - 39.5 mg (90%). LC/MS: t R = 1.93 min., MS: [M+H] = 
467. 
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Example 303 




r6-Chloro-2-trffluoromethvl-7-(2A 

alimidazoI-3-Ylmethvll-cvcIopropvlmethvl-propYl-aniine, scheme 6: (DD) 

5 A solution of 6^hloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phen 

a]imidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide (27.2 mg, 0.058 
mmol) in toluene (3 mL) was added a 65% solution of Red-Al in toluene (0. 10 mL, 
0.320 mmol). The reaction mixture was stirred at room temperature for 14 h. A 
solution of Rochelle's salt (2.0 mL) was added carefully at 0°C and the mixture was 
10 vigorously stirred for 30 min. The crude product was extracted with ethyl acetate. 
The combined organic extracts were dried with Na 2 SC>4. The solvent was removed 
under reduced pressure and the crude product was purified by a reverse-phase 
preparative HPLC. Yield - 12.8 mg (39%). LC/MS: t R = 1.77 min., MS: [M+H] = 
453. 

15 



The following Intermediates 116 and 117 may be used to synthesize Examples 303- 
347. 
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Intermediate 116 




r6-Chloro-2-trifluoromethvl-7^ 
alimidazoI-3-Yll-methanoK scheme 6: (CC) 

5 To a solution of 6^hloro-2-trifluoromethyl-7-(2,4,6-trm^ 

imidazo[l,2-a]imidazole~3-carboxylic acid ethyl ester (978.3 mg, 1.904 mmol) in 
tetrahydrofuran (100 mL) at 0°C was added a 1.0M solution of lithium aluminum 
hydride in tetrahydrofuran (5.71 mL, 5.71 mmol). The resulting solution was stirred 
at0°Cforl0 min. Acetone (5 mL) was added and the solution was aded via cannula 

10 to a vigorously stirred ice-cold solution of Rochelle's salt (100 mL). The product was 
extracted with ethyl acetate (5x50 mL) and the combined organic extracts were dried 
over anhydrous Na 2 SC>4. The solvent was removed in vacuo and the crude mixture 
was chromatographed on short silica gel column (hexanes - ethyl acetate 4:1) to give 
the desired product (614.8 mg, 90%) which was pure by LC-MS. LCYMS: t R = 1.25 

15 min., MS: [M+H] = 358. 

Intermediate 117 
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2-CMoro-5-cMoromethvl-6-triflnoro^ 
imidazon^-al imiriamle 

A solution of [6-cMoro-2-trifluoromethyl-7^^ 

imidazo[l ,2-a]imidazol-3-yl]-methanol (614.8 mg, 1.718 mmol) and thionyl chloride 
5 (1.25 mL) in dichloromethane was stirred at 0°C for 15 min. Thionyl chloride and the 
solvent were removed in vacuo and the residue was dried under high vacuum to yield 
the desired product as a yellow solid (646.3 mg, 100%). LC/MS: t R = 1.46 min., MS: 
[MH-a+OMe] = 373. 

10 Example 303 



r6-CMoro-2-trifluoromethvl-7-(2^ 

alimidazol-3-vlmethvl1-cvdopropylmethvl-propvl>amine> scheme 6: (DD) 

To a solution of amine (6.1 mg, 0.054 mmol) and Hunig's base (0.05 mL) in 
15 acetonitrile (0.5 mL) at room temperature was added slowly a solution of 2-chloro-5- 
chloromethyl-6-trifluoromethyl- 1 -(2,4,6-trimethyl-phenyl)- liZ-imidazo [1 ,2- 
a]imidazole (10.0 mg, 0.027 mmol) in acetonitrile (0.5 mL). The reaction mixture 
was stirred overnight The final purification was achieved by a reverse-phase 
preparative HPLC to give the desired product as colorless oil. Yield - 9.9 mg (65%). 
20 LC/MS: t R = 1.77 min., MS: [M+H] = 453. 
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Example 304 



F3C— y 




r6-CMoro-2-trifluoromethvl-7-^ 
5 a1imid«™i-3-Ylmftt hvll-cvcto^ scheme 
6:(DD) 

Prepared as described for the example above. LC/MS: t R = 2.31 min., MS: [M+H] = 
494. 

10 Example 305 



2-CMoro-5-(3,6-dihvdro-2g-pvridm-l-v 

trimethyl-phenvl)-lg-iirddazori^a1iinidazole. scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.59 min., MS: [M+H] = 




15 



423. 
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Example 306 



0 



CI 



F' 




2-Chloro-5-tMomoroholm^-vtoethvI-6- 
phenyR-lg-imidazori^-alimidazoIe. scheme 6: (DD) 
5 Prepared as described for the example above. LCZMS: t R = 1.63 min., MS: [M+H] = 
443. 

Example 307 



10 Benzrpl-r6-cMoro-2-triflaoro^ 

alimidazoI-3-vlmethvIVmethyl-aTninp, scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.73 min., MS: [M+H] = 




461. 
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Example 308 




T6-CMoiXH2-tifflaoromethvl-7^ 

alimidazol-3-vlmethvll-methvl-phenethvl-amine, scheme 6: (DD) 
5 Prepared as described for the example above. LC/MS: t R = 1.76 min., MS: [M+H] = 
475. 

Example 309 



10 BenzvM6-<Moi^2-tiiflnoro^ 

n]inii<l5tzn lAy1niftt hvl1-ethvl-amiiie. scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.77 min., MS: [M+H] = 




475. 
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Example 310 




BnM-r6-cMoro-2-trffluoro 

a1imidazol -3-yliTiet hvl1--methvl-amiii^ scheme 6: (DD) 
5 Prepared as described for the example above. LC/MS: t R = 1.62 min., MS: [M+H] = 
427. 

Example 311 



10 Benzvl-batyl-r6^Moro-2-triflnoro^ 

hmdazori^ ^iiTiida y^i-S-vlmeth Y 1 !- 3 " 1111 ^ scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.92 min., MS: [M+H] = 

503. 
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Example 312 




r6-Chloi^2-triflporomefo^ 

a1imida^ l.3-vlmethvn-ethvl-(2-metfavl-allvl)-amine, scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 1.70 min., MS: [M+H] = 
439. 

Example 313 



10 r6-CMoro-2-trfflnoromethvl-7-(2A6-^^ 

a1imida^l-3-vlmethvl1-f4-mtro-benzvl)-propvl-amme. scheme 6: (DD) 
Prepared as described for the example above. LC/MS: t R = 2.16 min., MS: [M+H] = 




534. 
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Example 314 




CI 



r6-Oiloro-2-trifluQromethvI-7-f2,4.6-trimethvl-ph 
a]jmidazgl^^ scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 1.67 min., MS: [M+H] = 
451. 

Example 315 



10 r6-CMoro-2-trifluoromethvl-7-(2A6-tr^ 

a1imidazol-3-vlmethyll-(3.4-dich]oro-benzYlVethYl-arniTi^ scheme 6: (DD) 

Prepared as described for the example above. LC/MS: = 2.14 min., MS: [M+H] = 




543. 
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Example 316 



N 




CI 



5-(2-BenzvI-pyrrolidin-l-vImeth^ 

tHTnptliyl-phenvlVlH-iiiiidaznfl 1 2.a]iTrudazole^ scheme 6: (DD) 
5 Prepared as described for the example above. LC/MS: t R = 1 .80 min., MS: [M+H] = 
501. 

Example 317 



10 2-Chloro-5-(3-phepyl-PvrroMdin-l-v^ 

trimethvl-phenvlVlH-imidazori^aliTniHazoIe, scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.78 min., MS: [M+H] = 




487. 
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Example 318 



6-CMoro-2-trifluoromethvl-7-(2A6-^ 
alimidaattl^Y lmethyl^ cYclopropylm 
5 scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 2.38 min., MS: [M+H] = 
543. 



Example 319 



F 




r6-Oiloro-2-trffluoromethvl-7-(^^^ 

alimldazoI-S-ylmethvII-cvcIoproDvImethvl-ethyl-amine. scheme 6: (DD) 
Prepared as described for the example above. LC/MS: t R - 1.64 min., MS: [M+H] = 
439. 

15 
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Example 320 




r6-CMoro-2-trifluoromethvl-7-(2A 

alimidaTOl-3-ylniethYll-cvdobn^ scheme 
5 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 2.40 min., MS: [M+H] = 
507. 

Example 321 



[feCMoro^fajflgoromea^T^ 

a1imida2ol-3-vlmethvl1-propvl-(333"triflttoi^propvl)-amin^ scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 2.02 min., MS: [M+H] = 
495. 



10 




15 
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Example 322 




r6-CMoro-2-trifluorome^ 

a1inuda2» l-3-ylinpt hvl1-propvl-(2£ scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 2.29 min., MS : [M+EQ = 
481. 

Example 323 



10 r6-Chloro-2-trifluoromethvl-7-^^^ 

a1imidazoI-3-vlmethyn-(2 < 2333-peDtafluoro-Dropvl)-proDYl-amjne < scheme 6: 
(DD) 

Prepared as described for the example above. LC/MS: t R = 2.38 min., MS: [M+H] = 
531. 




15 
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Example 324 




r6-CMoro-2-triflnoromet^ 

alimidazo l-^ylmpt hvll-phene scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 232 min., MS: [M+H] = 
543. 



Example 325 




10 r6-CMoro-2-trifluoromethvl-7-(2A6-tr^ 

alimidazo l-^-ylmpt bvn-phenethvl-propyl-aTriinp. scheme 6: (DD) 

Prepared as described for the example above. LC/MS: tR = 1.85 min., MS: [M+H] = 

503. 
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r ^r^1nro.2-trM"^^hvl.7.(2.4 ^^ ft thvl- P he n vn-7H.imidaM 
a 1 i m H i ,z ft 1.3-ylir ^hvn- ft thvl-DhpnpthYl-aniine, scheme 6: (DD) 
Prepared as described for the example above. LC/MS: t R = 1.79 min., MS: [M + H] = 
489. 



Example 327 




10 Rpnzvl-r6-f^1"ro-2-trifluorometlivl-7- 

„ 1 ^^^l.^vlme^Tn-r i ^ ^-^ fl « 0 ^ "^ 1 >- a,nin ^ SChemC 6: ^ 
Prepared as described for the example above. LC/MS: t R = 2.34 min., MS: [M+H] = 



543. 
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Example 328 



A — / 




CI 



r6-CMoro-2-trifluoromethvl-7-(2.4.6- 

a]imi*Hft7 ol-3-Ylinethvri-(2"CvcloDroDvl-ethvlVprnpYKarninp T scheme 6: (DD) 
5 Prepared as described for the example above. LC/MS: tn = 1.76 min., MS: [M+H] = 
467. 

Example 329 



10 r6-CMoro-2-trffluoromeftvl-7^ 

a1imidaTOl"3-YlmethYl1-f2-CYclopropYl-ethyl)-<*thY l-amiTift T scheme 6: (DD) 
Prepared as described for the example above. LC/MS: t R = 1.71 min., MS: [M+H] = 
453. 
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Example 330 




r6-CMoro-2-trffiuoromethvl-7-(2^ 
fl]imiriaxo1AYl methvl1-(2^clopro^ 
5 scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 2.15 min., MS: [M+H] = 
521. 

Example 331 



T6-CMorcH2-trifluoromethvI^ 
a]imifla7tf >l-3-vlmethvlM2-cvcl^^ 
scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 2.01 min., MS: [M+H] = 



10 




15 



507. 
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[jg^CMorgig^rifln 

a1inudazol-3-vlmethvI1-(4-f]TO scheme 6: 

5 (DD) 

Prepared as described for the example above. LC/MS: = 2.33 min., MS: [M+H] = 
547. 

Example 333 




10 

-Oiloro»2-trifluoromethvI-7-(24.6-trimethvl>DhenvIV7 

a1'™iHA7^1-^YlmpthY l1-(4-fluor^ scheme 
6:(DD) 

Prepared as described for the example above. LC/MS: t R = 2.33 min., MS: [M+H] = 
15 561. 
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F 




T6-CMoi^2-trifluoromethvl-7-^ 

a1imidazol-3>ylmethvn-(4-flnoro-benzvI)-Dropvl-aiaine. scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 1.91 min. f MS: [M+H] = 
507. 

Example 335 



10 r6-t^oro-2-trifluoromethv^^ 

alimidazol-3-vlmethvlVcvclobutvlmethvl-prnpyUaTrimP^ scheme 6: (DD) 
Prepared as described for the example above. LC/MS: t R = 1.75 min., MS: [M+H] = 
467. 
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Example 336 



F. 




(4-CMoro-benzvlVr6-cMoro-2-tiffl 

inudazori^alimidazol-3-vlmeth^ scheme 6: 

5 (DD) 

Prepared as described for the example above. LC/MS: tR = 2.42 rain., MS: [M+H] = 
577. 

Example 337 



(4-CMoro-benz^l)46-cMoro-2-tr^ 

imidazoP ^al^i^g wl-3-ylmethvll-Dropvl-amine^ scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R ~ 2.05 min., MS: [M+H] = 



ci 



10 




15 



523. 
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Example 338 




Benzvl-r6-cMoro-2-trffiuoromethv^ 
alimidazol-3-vlmethvn-propyl-amine. scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 1.86 min., MS: [M+H] = 
489. 



Example 339 




10 AUvM6-chloro-2-trifluoromethvl-7-{^ 

alimidazol-3-vlmethvn-propYl-flinin^ scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.67 min., MS: [M+H] = 
539. 
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Example 340 




r6-CMoro-2-triflqoromethv^ 

alimidazo]-3-vlmethvll-f3-fluor0-benzvl>-propvl-amine, scheme 6: (DD) 

5 Prepared as described for the example above. LC/MS: t R = 1.99 min., MS: [M+H] = 
507. 



Example 341 




10 

r6-CMoro-2-triflnoromethvl-7-te^^ 

alimidazol-3-vlmethvH-cvdobtttvlmethvl-etfaYl-amine. scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.72 min., MS: [M+H] = 
453. 

15 
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Example 342 




r6-CMoro-2-trifluoromethvI-7-^ 

a1imidazol-3-vlmethvl1-(2-methoxv-ethvl)-i>ropvl-amine. scheme 6: (DD) 
5 Prepared as described for the example above. LCVMS: t R ~ 1.68 min., MS: [M+H] = 
457. 

Example 343 



10 r6-Chloro-2-triflnoromethvl^ 

fl]imiHft^1-^ylmeth vl1-f3-fluoro-beiizvlVf333-trifluoTO^ scheme 
6:(DD) 

Prepared as described for the example above. LC/MS: t R - 2.32 min., MS: [M+H] = 




561. 



15 
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Example 344 




r6-CMoi^2-trifluoromethvl-7-f2Afr 
5 alimidazoI-3-vImethvll-dipropyI-amine, scheme 6: (DD) 

Prepared as described for the example above. LC/MS: t R = 1.68 min M MS: [M+H] = 
441. 

Example 345 



Prepared as described for the example above. LC/MS: t R = 1.70 min., MS: [M+H] = 



10 




PiaIlvH6-chIoro-2-trifluorometh^^ 



alfamdazol-^y lmfi thvll-amine, scheme 6: (DD) 



437. 



15 
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Example 346 




Bptvl-r6-cMoro-2-trifluorom 

aliinidazol-^ylTTipthyll-ethvl-amine, scheme 6: (DD) 
5 Prepared as described for the example above. LC/MS: t R = 1.71 min., MS: [M+H] = 
441. 



Example 347 




10 3-(2-Benzvl-pvrroUdin-l-ylmethvI)-2-t^ 

phenvIV5.6J,8-tetrahvdro-imidazori^alnvHiTiiHinf> scheme 7: (KK) 
LC/MS: = 1.7 min., MS: [M+H] = 483. 

The following amine hydrochloride salts are intermediates that were used in many of 
15 the above examples: 



Intermediate 118 
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^CvdoproPY ^^y^^^ e hydrochloride 

A 1M solution of borane in tetrahydrofuran (250 mL„ 2 equiv.) that had been cooled 
to 0°C was added to cyclopropylacetonitrile (10.00 g, 123.3 mmoles) at 0°C under 
nitrogen. The stirred mixture was heated at reflux for 12 hours, cooled to 0°C, and 

5 then carefully quenched with methanol (50 mL). The mixture was heated at reflux 
for 2 hours and then, upon re-cooling to 0°C, treated with a solution of t- 
butylpyrocarbonate (37.67 g, 1.4 equiv.) in methylene chloride (25 mL). The 
resulting mixture was stirred at room temperature overnight and then evaporated, the 
residue was partitioned between ethyl acetate and water. The organic was washed 

10 with water, brine, dried over magnesium sulfate, and evaporated to give the crude 
Boc-protected amine. This was dissolved in methylene chloride (25 mL) and treated 
with 4M hydrogen chloride in dioxane (77 mL, 2.5 equiv.). The mixture was stirred 
at room temperature overnight and then evaporated. The resulting white solid was 
triturated with ether and the product was collected by filtration, washed with ether, 

15 and dried in vacuo (12.72 g, 85%). 1 H-NMR 8 (CDC1 3 ) 0.14 (m, 2H), 0.52 (m, 2H), 
0.75 (m, 1H), 1.66 (q, 2H), 3.09 (m, 2H), 8.27 (br, 3H). 

Intermediate 119 

333-Trifhioroacetic acid N-hvdroxvsnccinimide active ester, scheme 8: (MM) 
20 A stirred solution of 3,3,3-trifluoroacetic acid (9.7 mL, 110 mmoles) and N- 

hydroxysuccinimide (13.92 g, 1.1 equiv.) in methylene chloride (100 mL) at 0°C was 
treated with EDC hydrochloride (21.08 g, 1 equiv.). The mixture was allowed to 
warm to room temperature. After stirring overnight, the solvent was evaporated and 
the residue partitioned between ethyl acetate and water. The organic phase was 
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washed with brine, dried over magnesium sulfate, and evaporated to give the crude 
active ester which was used without further purification (22.78 g, 92%). l H-NMR 5 
(CDC1 3 ) 2.86 (s, 4H), 3.51 (q, 2H). 

5 Intermediate 120 

C^dopropylmeflivI-333-triflao rnprnpYl-aiii ine hydrochloride, scheme 8: (OO) 
A stirred solution of 3,33-trifluoroacetic acid N-hydroxysuccinimide active ester 
(12.98 g, 57.65 mmoles) in methylene chloride (80 mL) at 0°C was treated with 
cyclopropylmethylamine (5.0 mL, 1 equiv.). The mixture was stirred at room 

10 temperature for 14 hours and then evaporated The residue was partitioned between 
ethyl acetate and water. The organic phase was washed with water, brine, dried ova: 
magnesium sulfate, and evaporated to give the crude amide. This was dried under 
high vacuum for several hours and then, under a nitrogen atmosphere at 0°C, it was 
carefully treated with a 1M solution of borane in tetrahydrofuran (173 mL, 3 equiv.). 

15 The mixture was heated at reflux for 14 hours and then re-cooled to 0°C. Methanol 
(50 mL) was added very carefully to avoid excess foaming, and the mixture was 
heated at reflux for 5 hours. Upon re-cooling to 0°C, a solution of t- 
butylpyrocarbonate (17.62 g, 1.4 equiv.) in methylene chloride (25 mL) was added. 
The resulting mixture was stirred at room temperature overnight and then evaporated. 

20 the residue was partitioned between ethyl acetate and water. The organic was washed 
with water, brine, dried over magnesium sulfate, and evaporated to give the crude 
Boc-protected amine. This was dissolved in methylene chloride (25 mL) and treated 
with 4M hydrogen chloride in dioxane (36 mL, 2.5 equiv.).. The mixture was stirred 
at room temperature overnight and then evaporated. The resulting white solid was 
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triturated with ether and the product was collected by filtration, washed with ether, 
and dried in vacuo (10.10 g, 86%). *H-NMR 5 (E^O) 0.36 (m, 2H), 0.67 (m, 2H), 
1.07 (m, 1H), 2.72 (m, 2H), 2.99 (d, 2H), 3.89 (t, 2H). 

5 Similarly prepared: 
Intermediate 121 

2-Cvclopropylethvl-333-trifluoroproDvI-amine hydrochloride, scheme 8: (OO) 
'H-NMR 8 (D2O) 0.14 (m, 2H), 0.52 (m, 2H), 0.74 (m, 1H), 1.61 (m, 2H), 2.73 (m, 
2H), 3.20 (t, 2H), 3.38 (t, 2H). 

10 

Intermediate 122 

n-PropYl-333-trifluoropropvl-amine hydrochloride, scheme 8: (OO) 
^-NMR 8 (D2O) 0.98 (t, 3H), 1.71 (q, 2H), 2.72 (m, 2H), 3.06 (t, 2H), 3.36 (t, 2H). 

15 Intermediate 123 

Benzvl>333-trifluor opropyUainm e hydrochloride, scheme 8: (OO) 

^-NMR 8 (D 2 0) 2.73 (m, 2H), 3.40 (t, 2H), 4.31 (s, 2H), 7.51 (brs, 5H). 

Intermediate 124 

20 p-Flnoro-benzyl-333-trifluoropropyl-fltwine hydrochloride, scheme 8: (OO) 
^-NMR 8 (D2O) 2.73 (m, 2H), 3.38 (t, 2H), 4.28 (s, 2H), 7.23 (ABq, 2H), 7.51 
(ABq, 2H). 
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Intermediate 125 

p-Chloro-benzvl-333-trifluoroDroDvI-amine hydrochloride, scheme 8: (OO) 
'H-NMR 8 (D2O) 2.72 (m, 2H), 3.39 (t, 2H), 4.29 (s, 2H), 7.49 (q, 4H). 

5 Intermediate 126 

m-Flnoro-benzvl-333-trifluoroproDYl-aniine hydrochloride, scheme 8: (OO) 
'H-NMR 8 (D 2 0) 2.73 (m, 2H), 3.41 (t, 2H), 4.39 (s, 2H) f 7.30 (m, 3H), 7.66 (m, 
1H). 

10 Intermediate 127 

2-PhenYletfavI-333-trifluoropropvl-amine hydrochloride, scheme 8: (OO) 
! H-NMR 8 (D 2 0) 2.73 (m, 2H), 3.07 (t, 2H), 3.40 (m, 4H), 7.42 (m, 5H). 

Intermediate 128 

15 Benzyl-2,2 JZ-triflnoroethvl-amine hydrochloride, scheme 8: (OO) 

A stirred solution of benzylamine (5.0 mL, 45.77 mmoles) and triethylamine (6.4 
mL, 1 equiv.) in methylene chloride (50 mL) at 0°C was treated with trifluoroacetic 
anhydride (6.5 mL, 1 equiv.), dropwise over 10 minutes. After 2 hours, the solvents 
were evaporated and the residue partitioned between ethyl acetate and 2% phosphoric 
20 acid. The organic phase was washed with water and brine, dried over magnesium 
sulfate, and evaporated. Hie crude amide was cooled to 0°C under nitrogen and 
treated with ice-cold 1M borane-tetrahydrofuran complex (137 mL, 3 equiv.). The 
reaction mixture was heated at reflux for 14 hours and then cooled to 0°C. Methanol 
(50 mL) was carefully added and, when bubbling had largely ceased, the mixture was 
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heated at reflux for 5 hours. Upon cooling to room temperature, the stirred mixture 
was treated with a solution of t-butylpyrocarbonate (14.00 g, 1.4 equiv.) in methylene 
chloride (25 mL). After continued stirring overnight at room temperature, the 
mixture was evaporated and the residue partitioned between ethyl acetate and water. 
5 The organic phase was washed with more water and brine, dried over magnesium 
sulfate, and evaporated. The residue in methylene chloride (25 mL) was treated with 
4M hydrogen chloride in dioxane (69 mL, 1.5 equiv.) and the reaction was stirred at 
room temperature overnight Evaporation gave a semi-solid that was triturated with 
ether. The resulting white solid product was collected by filtration, washed with 
10 ether, and dried in vacuo (9.28 g, 90%). *H-NMR S (D 2 0) 3.97 (q, 2H), 4.07 (s, 
2H), 7.52 (s, 5H). 

Similarly prepared: 
Intermediate 129 

15 Cvclopropvlmethvl-2J2,2-trifluoroethvl-aminp hydrochloride, scheme 8: (OO) 
1 H-NMR 8 (D2O) 0.39 (m, 2H), 0.72 (q, 2H), 1.08 (m, 1H), 3.11 (d, 2H), 4.00 (q, 
2H). 

Intermediate 130 

20 Cvclobutvlmethvl-2>2^-trifluoroethyl-aTninP hydrochloride, scheme 8: (OO) 

^-NMR 8 (D2O) 1.75-2.02 (m, 4H), 2.12 (m, 2H), 2.71 (m, 1H), 3.24 (d, 2H), 3.93 
(q, 2H). 
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Intermediate 131 

2-CvcloDropvlethvl-2.2:2-trifluoroethvl-amine hydrochloride, scheme 8: (OO) 
1 H-NMR 8 (D2O) 0.14 (m, 2H), 0.53 (m, 2H), 0.76 (m, 1H), 1,64 (q, 2H)> 3.30 (t, 
2H), 3.98 (q, 2H). 

5 

Intermediate 132 

n-Propyl-2^2^trifluoroethyI-amine hydrochloride, scheme 8: (OO) 
^-NMR 8 (D2O) 1.00 (t, 3H), 1.76 (m, 2H), 3.17 (t, 2H), 3.97 (q, 2H). 

10 Intermediate 133 

p-Fluorobenzvl-2^^triOporoethvl-amine hydrochloride,, scheme 8: (OO) 
*H-NMR 8 (D 2 0) 3.98 (q, 2H), 4.40 (s, 2H), 7.24 (t, 2H), 7.53 (m, 2H). 

Intermediate 134 

15 m-Fluorobenzvl-2^>2-triflnoroethyl-amine hydrochloride, scheme 8: (OO) 
1 H-NMR 6 (D2O) 3.97 (q, 2H), 4.39 (s, 2H), 7.30 (m, 3H), 7.66 (m, 1H). 

Intermediate 135 

p-CMorobenzvl-2.2.2-trifluoroethvl-amine hy drnrfilnrM^ scheme 8: (OO) 

20 *H-NMR 8 (D 2 0) 3.98 (q, 2H), 4.39 (s, 2H), 7.50 (m, 4H). 

Intermediate 136 

2-Phenylethvl-2^^-triflnoroethvl-amine hydrochloride, scheme 8: (OO) 

*H-NMR 8 (D 2 0) 3.10 (t, 2H), 3.49 (t, 2H), 4.00 (q, 2H), 7.41 (m, 5H). 
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Intermediate 137 

Cvclopropyli«Rtliyl-2^333-pftiitoflnnr npmpYl-fliTiinR hydrochloride, scheme 8: 
(OO) 

5 'H-NMR 8 (DjO) 0.41 (m, 2H), 0.72 (m, 2H), 1.21 (m, 1H), 3.14 (d, 2H), 4.06 (t, 
2H). 

Intermediate 138 

n-Prop^.2^ 333-pentaflnoropropvl-ai«iii«> bjdjschloride, scheme 8: (OO) 
10 'H-NMR 8 (D2O) 1.00 (t, 3H), 1.78 (m, 2H), 3.20 (t, 2H), 4.05 (t, 2H). 

Intermediate 139 

bis-Cyclopropylmethvl-amine hydrochloride, scheme 8: (OO) 
^-NMR 8 (D z O) 0.35 (m, 2H), 0.68 (m, 2H), 1.07 (m, 1H), 2.95 (d, 2H). 

15 

Intermediate 140 

Cvclopropvlmethvl-ethvl-amine hydrochloride, scheme 8: (OO) 

J H-NMR 8 (D2O) 0.34 (m, 2H), 0.67 (m, 2H), 1.04 (m, 1H), 1.27 (t, 3H), 2.90 (d, 

2H), 3.08 (q,2H). 

20 

Intermediate 141 

2-Cvclopropvlethyl-ethYl-amine hydrochloride, scheme 8: (OO) 

'H-NMR 8 (D2O) 0.12 (m, 2H), 0.51 (m, 2H), 0.73 (m, 1H), 1.28 (t, 3H), 1.60 (m, 

2H), 3.12 (m, 4H). 
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Intermediate 142 

2- CYcloproDvlethvl-pronvl-amine hydrochloride, scheme 8: (OO) 
! H-NMR 8 (D2O) 0.13 (m, 2H), 0.51 (m, 2H), 0.72 (m, 1H), 0.97 (t, 3H), 1.58 (q, 

5 2H), 1.66 (m, 2H), 3.00 (t, 2H), 3.13 (t, 2H). 

Intermediate 143 

Cydobutv lmftthYl- pmnvI-ami iiP hydrochl oride, scheme 8: (OO) 
'H-NMR 8 (D2O) 0.95 (t, 3H), 1.60-2.05 (m, 6H), 2.10 (m, 2H), 2.62 (m, 1H), 2.96 
10 (t, 2H), 3.06 (t, 2H). 

Intermediate 144 

Benzvl-propyl-aminf hydrochloride, scheme 8: (OO) 

'H-NMR 8 (D2O) 0.96 (t, 3H), 1.71 (m, 2H), 3.04 (t, 2H), 4.23 (s, 2H), 7.50 (m, 5H). 

15 

Intermediate 145 

3- PyridyIm p-thYl-prnnvl-flmln e hydrochloride, scheme 8: (OO) 

'H-NMR 8 (D2O) 0.99 (t, 3H), 1.73 (m, 2H), 3.13 (t, 2H), 4.51 (s, 2H), 8.11 (t, 1H), 
8.67 (d, 1H), 8.87 (d, 1H), 8.95 (s, 1H). 

20 

Intermediate 146 

2-I^ridyln i^hY 1 'r r " nvl - aminAll Y Hr<>fflllnri ' ip '- scheme 8: (OO) 

'H-NMR 8 (D z O) 0.97 (t, 3H), 1.71 (m, 2H), 3.14 (t, 2H), 4.50 (s, 2H), 7.81 (m, 2H), 

8.30 (m, 1H), 8.56 (d, 1H). 



WO 02/058704 



-286- 



PCT/US02/00841 



Intermediate 147 

4-Pvridylmethyl-propyl-amine hydrochloride, scheme 8: (OO) 
^-NMR 5 (D 2 0) 1.00 (t, 3H), L77 (m, 2H), 3.21 (t, 2H) f 4.61 (s, 2H), 8.18 (d, 2H), 
5 8.91 (d, 2H). 

Intermediate 148 

p-Fluorobenzvl-propyl-amine hydrochloride, scheme 8: (OO) 
^NMR 5 (D2O) 0.96 (t, 3H), 1.73 (m, 2H), 3.03 (t, 2H), 4.22 (s, 2H), 7.22 (t, 2H), 
10 7.51 (m, 2H). 

Intermediate 149 

m-Fluorobenzvl-prnpyl-amine hydrochloride, scheme 8: (OO) 
l H-NMR 5 (D2O) 0.98 (t, 3H), L73 (m, 2H), 3.14 (t, 2H), 4.39 (s, 2H), 7.30 (m, 3H), 
15 7.65 (m, 1H). 

Intermediate 150 

p-Chlorobenzyl-prnpy l-amln e hydrochloride, scheme 8: (OO) 

1 H-NMR 8 (D2O) 0.96 (t, 3H), 1.71 (m, 2H), 3.03 (t, 2H), 4.22 (s, 2H), 7.47 (q, 4H). 

20 

Intermediate 151 

2-Phenvlethyl-propyl-amine hydrochloride, scheme 8: (OO) 

'H-NMR 5 (D2O) 0.95 (t, 3H), 1.69 (m, 2H), 3.05 (m, 4H), 3.32 (t, 2H), 7.37 (m, 
5H). 
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Intermediate 152 

2-Phenvlethvl-eftvl-a mine h ydrochloride* scheme 8: (OO) 
J H-NMR 8 (DaO) 1.26 (t, 3H), 3.11 (m, 4H), 3.32 (t, 2H), 7.41 (m, 5H). 

5 

Intermediate 153 

Allyl-propvlamine hydrochloride, scheme 8: (OO) 

A stirred solution of allylamine (10.0 mL, 133.3 mmoles) in methylene chloride (80 
mL) at 0°C was treated with propionic anhydride (8.54 mL, 0.5 equi.v), dropwise 

10 over 10 minutes. After 2 hours, the solvents were evaporated and the residue 

partitioned between ethyl acetate and 2% phosphoric acid. The organic phase was 
washed with brine, dried over magnesium sulfate, and evaporated. The crude amide 
in toluene (10 mL) was cooled to 0°C under nitrogen and treated with a 3.33M 
solution of Red-Al in toluene (7.1 mL, 2.5 equiv.). After stirring at room temperature 

15 for 14 hours, the mixture was cooled to 0°C and carefully quenched with acetone (12 
mL). The reaction was allowed to warm to room temperature and then was treated 
with methanol (3 mL) and, after a further 1 hour at room temperature, a solution of t- 
butylpyrocarbonate (2.87 g, 1.4 equiv.) in methylene chloride (5 mL). After 14 hours 
at room temperature, the solvents were evaporated and the residue partitioned 

20 between ethyl acetate and 10% aqueous citric acid. The organic phase was washed 
with more water and brine, dried over magnesium sulfate, and evaporated. The 
residue in methylene chloride (5 mL) was treated with 4M hydrogen chloride in 
dioxane (6 mL, 2.5 equiv.) and the reaction was stirred at room temperature 
overnight. Evaporation gave a semi-solid that was triturated with ether, the resulting 
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white solid product was collected by filtration, washed with ether, and dried in vacuo 
(0.760 g, 60%). *H-NMR 5 (DaO) 0.97 (t, 3H), L70 (m, 2H), 3.01 (t, 2H), 3.66 (d, 
2H), 5.50 (t, 2H), 5.91 (m, 1H). 
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20 

CRFt Receptor Binding Protocol 

CRFi receptor antagonists, by occupying the same receptors, blocks the 
accessibility of the receptors to CRF, a hypothalamic factor mediating body's 
responses to physiological and psychological stress. The following radioligand 
25 binding assay examines the ability of the antagonists to bind the CRFi receptors by 
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assessing their ability to compete with binding of CRF to the receptors in cell 
membrane. Compounds of the present invention exemplified in examples 1-15 all 
showed Ki values less than 75 micromolar. See Table L 

5 Tissue culture and membrane preparation. IMR-32 cells were grown at 37°C in 5% 
C0 2 as a monolayer in medium consisting of MEM supplemented with 10% heat- 
inactivated fetal bovine serum, 0.1 mM nonessential amino acids, 1 mM sodium 
pyruvate and 2 mM L-glutamine. Cells were transformed by exposure to 2.5 \*M 5- 
bromo-2-deoxyuridine for 10 days. After transformation, cells were rinsed twice 

10 with phosphate-buffered saline, and incubated for 10-15 min. at 4°C in 

homogenization buffer consisting of 50 mM Tris (pH 7.2), 10 mM Mgd 2 and 2 mM 
EGTA. Cells were transferred from plates to polypropylene tubes (16 x 100 mm), 
homogenized and centrifuged at 32,000 x g for 15 min. Pellets were resuspended by 
homogenization in buffer and centrifuged at 32,000 x g for 15 min Pellets were 

15 resuspended in homogenization buffer then stored at -80°C until needed. 

Radioligand binding assays. Membranes (150 fig /well) were incubated with [ 125 I]- 
oCRF (100 pM) and increasing concentrations of test compound for 100 minutes at 
25°C in a total volume of 200 pi. The assay buffer consisted of 50 mM Tris (pH 7.2), 
20 10 mM MgCl 2 , 0.5% BSA, 0.005% Triton X-100, 10 Mg/mL aprotinin and 10 [ig/mL 
leupeptin. Assays were stopped by addition of ice-cold wash buffer (50 mM Tris, pH 
7.4 and 0.2% BSA). Filtration over glass fiber filters (Whatman GF/B) previously 
soaked in 50 mM Tris, pH 7.2 and 1% BSA was carried out using a Brandel cell 
harvester. Filters were washed with 10 mL of ice-cold wash buffer. Non-specific 
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binding was defined with 10 /iM oCRF. IC50 values for oCRF and test compounds 
were calculated by nonlinear regression using a one-site binding curve (GraphPad 
Prism), 
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TableL 

KeyA<10nM,B<100nM,C<l,000nM D< 10,000 nM 



Example number 


Ki (CRF-1R), nM 


1 


C 


2 


B 


5 


T> 
X> 


6 


B 


7 


B 


8 


R 


9 


B 


10 




11 


C 


12 


C 


13 


c 


14 


c 


15 


c 


16 


c 


17 


c 


18 


c 


19 


c 


20 


c 


21 


D 


22 


D 


23 


D 


24 


D 


25 


D 


26 


D 


27 


B 


28 


B 


29 


C 
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30 


B 


31 


B 


32 


B 


33 


B 


34 


C 


35 


D 


36 


C 


37 j 


C 


38 


D 


39 


D 


40 


D 


41 


C 


42 


C 


43 


C 


44 


B 


45 


C 


46 


D 


47 


C 


48 


B 


49 


C 


50 


B 


54 


D 


55 


D 


56 


D 


57 


D 


58 


D 


59 


B 


60 


C 


61 


C 


62 


C 


63 


C 
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64 


c 


65 


c 


66 


c 


67 


B 


68 


c 


69 


c 


70 


c 


71 


B 


72 


c 


73 


A 


74 


B 


75 


B 


76 


B 


77 


B 


78 


c 


79 


B 


80 


c 


81 


c 


82 


B 


83 


B 


84 


c 


85 




86 


c 


87 


c 


88 


C 


89 


c 


90 


c 


91 


c 


92 


c 


93 


B 


94 


C 
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95 


B 


96 


B 


97 


C I 


98 


c 


99 


c 


100 


c 


101 


c 


102 


c 


103 


B 


104 


c 


105 


c 


106 


c 


107 


c 


108 


c 


109 


c 


110 


c 


111 


c 


112 


B 


113 


B 


114 


C 


115 


B 


116 


C 


117 


C 


118 


C 


119 


C 


120 


C 


121 


C 


122 


C 


123 


c 


124 


c 


125 


c 
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126 


C 


127 


C 


128 


C 


. 129 


C 


130 


C 


131 


B 


132 


C 


133 


C 


134 


C 


135 


B 


136 


C 


137 


C 


138 


B 


139 


D 


140 


C 


141 


C 


142 


D 


143 


D 


144 


B 


145 


B 


146 


B 


147 


B 


148 


B 


149 


C 


150 


B 


151 


B 


152 


B 


153 


B 


154 


B 


155 


B 


156 


B 
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157 


B 


158 


B 


159 


B 


160 


C 


161 


C 


162 


C 


163 


C 


164 


C 


165 


C j 


166 


c 


167 


c 


168 


c 


169 


c 


170 


c 


171 


c 


172 


D 


173 


D 


174 


D 


175 


D 


176 


D 


177 


C 


178 


C 


179 


C 


180 


D 


181 


D 


182 


D 


183 


D 


184 


D 


185 


D 


186 


D 


187 


B 
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188 


B 


189 


C 


190 


C 


191 


C 


192 


C 


193 


C 


194 


C 


195 


C 


196 


C 


197 


O 


198 


C 


199 


D 


200 


D 


201 


D 


202 


D 


203 


D 


204 


D 


205 


D 


206 


D 


207 


D 


208 


D 


209 


D 


210 


B 


211 


B 


212 


B 


213 


B 


214 


B 


215 


B 


216 


B 


217 


B 


218 


C 
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219 


C 


220 


C 


221 


c 


222 


c 


223 


c 


224 


c 


225 


c 


226 


c 


227 


c 


228 


c 


229 


c 


230 


c 


231 


c 


232 


c 


233 


D 


234 


D 


235 


D 


236 


D 


237 


A 


238 


A 


239 


B 


240 


B 


241 


B 


242 


B 


243 


B 


244 


B 


245 


B 


246 


B 


247 


B 


248 


B 


249 


B 
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250 




251 




252 






A 

A j 


OKA 


A 

A 


955 


A 

A 


956 


A 


957 


r> 

X> 




15 




15 


960 


15 


261 


jD 


969 


ry 
J3 


263 


J> 


964 


r> 


265 


15 


266 


15 


967 


15 


96R 

&UO 


r> 


960 


/i 


970 




971 




979 




971 




274 


r> 

j-' 


275 


D 


276 


D 


277 


D 


1 278 


D 


279 


D 


280 


D 
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281 


D 


282 


D 


283 


B 


284 


B 


285 


C 


286 


A 


287 


A 


1 288 


B 


289 


B 


290 


B 


291 


B 


292 


B 


293 


C 


294 


C 


295 


C 


296 


A 


297 


C 


298 


A 


299 


B 


300 


B 


301 


C 


302 


B 


303 


A 


304 


A 


305 


C 


306 


C 


307 


c 


308 


c 


309 


c 


310 


c 


311 


c 
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312 


B 


313 


c 


314 


c 


315 


c 


316 


c 


317 


c 


318 


A 


319 


A 


320 


A 


321 


A 


322 


A 


323 


c 


324 


c : 


325 


B 


326 


A 


327 


B 


328 


B 


329 


B 


330 


A 


331 


A 


332 


c 


333 


B 


334 


B 


335 


A 


336 


A 


337 


B 


338 


C 


339 


A 


340 


C 


341 


A 


342 


B 
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344 
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345 
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347 
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What is claimed is: 

1. A compound of Formula (I) 




or a pharmaceutical^ acceptable salt or solvate thereof 
wherein 

R 1 is H, Ci^alkyl, Ci^haloalkyl, Ci^alkoxy, Ci^thioalkyl, cyano, halo, C3. 
10 7 cycloalkyl, -Ci^alkylene-C^Tcycloalkyl, Ca^alkenyl or C-^alkynyl; 

R 2 isC(D)NR 3 R 4 ,D'-D' , (R 3 )(R 4 )or CH 2 NR 3 R 4 
D' is CH2 or a bond; 
D"isC,C-OHorCH 
wherein 

15 said C is attached to R 3 by a single or double bond; 

said C is attached to R 4 by a single or double bond; 
provided that 

C is not attached to both R 3 and R 4 by 
double bonds; 

20 said CH is attached to R 3 and R 4 by single bonds; 

said C of C-OH is attached to R 3 and R 4 by single 
bonds; 

D is O or S; 

R 3 and R 4 are each independently selected from the group consisting 
of H, Ci^alkyl, Ci^haloalkyl, -Ci^hydroxyalkyl, -Ci. 
4alkylene-OC w aIkyl, -Ci^alkylene-Ci^thioalkyl, -C 2 - 
6 alkyUdene-(Ci^aIkoxy)2, C^Tcycloalkyl, -Ci^alkylene- 
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C3-7cycloalkyl, C 2 ^alkenyl, C3^alkynyl, -Ci-salkylene-CN, -Cj. 
$alkylene-heterocyclo and -C^alkylene-aryl; 

wherein said aryl of said -Ci^alkylene-aryl is optionally 
substituted with one to three of the same or different 
5 substituents selected from the group consisting of 

fluoro, chloro, bromo, cyano, nitro, Ci-4alkyl and 
alkoxy; 

or 

R 3 and R 4 together with the nitrogen to which they are attached 
10 form a five or six-membered heterocycle, 

said heterocycle optionally containing one additional 
heteroatom selected from the group consisting 
ofN,SandO;and 

said heterocycle optionally substituted with one or 
15 more groups selected from the group consisting 

of Ci-6alkyl, Ci^alkoxy, aryl, -Ci^alkylene- 
aryl, pyridyl and halogen; 

wherein said aryl of said -Q^alkylene- 
aryl is optionally substituted 
20 with one to three of the same or 

different substituents selected 
from the group consisting of 
fluoro, chloro, bromo, cyano, 
nitro and Cioalkoxy; 



25 



XisC; 
YisC; 
Ais 
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wherein 



X 1 is N and is attached to X; 
Y 1 is N and is attached to Y; 



Gis 



^ Y*= 



wherein 

10 Y 2 is N, CH, CH 2 , C(O), C(S), CR 5 , CHR 5 or CE 1 and is 

attached to Y 1 ; 

J is CH, CH 2 , C(O), C(S), CR 6 , CHR 6 , a bond or CE 2 ; 

Z 1 is CH, CH 2 , C(0), C(S), CR 7 , CHR 7 or CE 3 and is attached 
toZ; 

15 wherein 

R 5 , R 6 and R 7 are each independently selected 
from the group consisting of -CN, -C1-4- 
alk(en)ylene-CN, halo, Ci^alkyl, C2, 
ealkenyl, C3^alkynyl, Ci-^haloalkyl, 
20 aryl, -Ci^alk(en)ylene-aryl, -C M - 

alk(en)ylene-heterocyclo, heterocyclo, - 
Ci^alk(en)ylene- amino, -Ci^alkylene- 
amino-Ci^alkyl, aryl-amino, -amino-(C- 
i-6alk(en)yl)!. 2 , -amino-aryl, -amino- 
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heterocyclo, C^alkoxy, -O-aryl and - 
O-heterocyclo; 

E l and E 2 together form moieties selected from 
the group consisting of C4-alk(en)lyene, 
N(CH) 3 , CHN(CH) 2 ,N(CH)2N, 
N=NCH=N andNCHNCH; 

wherein said moieties are optionally 
substituted with halogen, -CN, 
Ci-Qalkyl, C 3 -Q<rycloalkyl, 
substituted or unsubstituted 
phenyl, hydroxy, Q-Gialkoxy, 
SH, d-C^thioalkyl, NH 2 , 
NH(Ci-C4alkyl) orN(Ci- 
Cjalkyl^; 

B 2 and E 3 together form moieties selected from 
the group consisting of Gralk(en)lyene, 
N(CH) 3 , CHN(CH)2,N(CH)2N, 
N=NCH=N andNCHNCH; 

wherein said moieties are optionally 
substituted with halogen, -CN, 
d-C 4 alkyl, C 3 -C6cycloatkyl, 
substituted or unsubstituted 
phenyl, hydroxy, Ci-CUalkoxy, 
SH, Ci-C 4 thioalkyl, NH 2 , 
NH(Ci-C4alkyI) QrN(d- 
dalkyiy, 

E 1 and E 3 together form moieties selected from 
the group consisting of Gralk(en)lyene, 
N(CH)3, CHN(CH) 2 , N(CH)2N, 
N=NCH=N and NCHNCH; 
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wherein said moieties are optionally 
substituted with halogen, -CN, 
Ci-G*aliyl, C 3 -Qjcycloalkyl, 
substituted or unsubstituted 
5 phenyl, hydroxy, Ci-C4aIkoxy, 

SH, Ci-Qthioalkyl, NH 2 , 
NH(Ci-C4alkyl) orN(Ci- 
CUalkyl^; 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with two to 
10 three of the same or different substitutents selected from the group 

consisting of Ci^alkyl, Ci^aBeoxy, Ci-ethioalkyl, Ci-^haloalkyl, 
halogen, N(CrC4alkyl) 2 and CN; and 

provided that 

if Y 2 is N, then J is a bond and Z 1 is not CE 3 ; 
15 if Y 2 is CE 1 and Z 1 is CE 3 , then J is a bond ; 

if Y 2 is not CE 1 and Z 1 is not CE 3 , then J is not CE 2 ; 
if JisCE 2 , 
then 

Y 2 is CE 1 andZ 1 is not CE 3 ,CR 7 or CHR 7 ; or 
20 Z 1 is CE 2 and Y 2 is not CE 1 , CR 5 or CHR 5 . 



2. A compound according to claim 1 wherein V is phenyl or 3-pyridyl and is 
substituted with two to three of the same or different substitutents selected from the 
group consisting of C^alkyl, Ci^alkoxy, C^thioalkyl, Ci^haloalkyl, halogen, N(Ci- 

25 C4alkyl)2 and CN; said substituents attached at the 2, 4 or 6-positions of said phenyl 
or said 3-pyridyl. 

3. A compound according to claim 1 wherein V is 2-pyridyl and is substituted with 
two of the same or different substitutents selected from the group consisting of 
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Ci^alkyl, Ci^alkoxy, Ci^thioalkyl, Ci^haloalkyl, halogen, NCCi-G^alkylfe and 
CN; said substituents attached at the 3 and 5-positions of said 2-pyridyl. 

4. A compound according to claim 1 wherein R 1 is Chalky! or Ci-ehaloalkyL 

5. A compound according to claim 1 wherein R 1 is methyl or trifluoromethyl. 
5 6. A compound according to claim 1 wherein R 2 is C(D)NR 3 R 4 and D is O. 

7. A compound according to claim 1 wherein R 2 is GHfeN R^ 4 . 

8. A compound according to claim 1 wherein R 2 is D'- D* '(R 3 )^ 4 ), D is a bond and 
D" is C-OH. 

9. A compound according to claim 1 wherein R 2 is D*- D' '(R^CR 4 ), D is a bond and 
10 D"is CorCH. 

10. A compound according to claim 1 wherein R 3 and R 4 are each independendy 
selected from the group consisting of H, Ci^alkyl, Q-ehaloalkyl, -Ci. 
ehydroxyalkyl, -Ci^alkylene-O-C^alkyl, -Ci_ 3 alkylene-Ci^thioaIkyl, -C 2 - 
6aIkylidene-(Ci-4alkoxy)2, C 3 - 7 cycloalkyl, -Ci^a]Jkylene-C3.7cycloalkyl, C^ 

15 ealkenyl, C3-6alkynyl and -Ci^alkylene-CN. 

11. A compound according to claim 1 wherein R 3 and R 4 together with the nitrogen 
to which they are attached form a five or six-membered heterocycle. 

12. A compound according to claim 1 wherein V is 2, 4, 6-trimethylphenyl. 

13. A compound according to claim 1 wherein V is 2,4-dichlorophenyl. 

20 14. A compound according to claim 1 wherein R 5 , R 6 and R 7 are each independently 
selected from the group consisting of halogen, Ci-6alkyl, Ci-^haloalkyl, benzyl, 
phenyl, Ci- 3 alkyl-imidazolyI, Ci^alkyl-indolyl and Ci.3alkyl-pyridyl. 

15. A compound according to claim 1 wherein Y 2 is CH 2 , J is a bond and Z 1 is CH 2 . 

16. A compound according to claim 1 wherein Y 2 is CH, J is a bond and Z 1 is CH. 
25 17. A compound according to claim 1 wherein Y 2 is CR 5 , J is a bond and Z 1 is CH 

wherein said R 5 is halo. 

18. A compound according to claim 1 wherein Y 2 is CH, J is a bond and Z l is CR 7 
wherein said R 7 is halo. 

19. A compound according to claim 1 wherein Y 2 is CH, J is a bond and Z 1 is CR 7 
30 wherein said R 7 is halo, cyano or Ci_6alkyl. 

20. A compound according to claim 1 wherein Y 2 is C(0), J is a bond and Z 1 is CH 2 . 

21. A compound according to claim 1 wherein Y 2 is CH 2 , J is a bond and Z 1 is C(O). 

22. A compound according to claim 1 wherein Y 2 is CH 2 , J is CH 2 and Z 1 is CH 2 . 
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23. A compound according to claim 1 wherein R is CN or CF 3 and Y is CH2, J is 
CH 2 and Z 1 isCH 2 - 

24. A compound according to claim 1 wherein Y 2 is C(O), J is CH and Z 1 is CHL 

25. A compound according to claim 1 wherein Y 2 is CH , J is CH and Z 1 is C(O). 
5 26. A compound according to claim 1 wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 

wherein E 1 and E 3 together form C4-alk(en)lyene optionally substituted with 
halogen. 

27. A compound according to claim 1 wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 
wherein E 1 and E 3 together form N(CH>3 optionally substituted with halogen, 

10 methoxy, methyl or nitrile. 

28. A compound according to claim 1 wherein R 2 is CHzNR^ 4 , R 3 is ethyl or propyl, 
R 4 is -(CH 2 )2-phenyl, Y 2 is CE 1 , J is a bond , Z 1 is CE 3 wherein E 1 and E 3 
together form N(CH>3 optionally substituted with halogen, methoxy, methyl or 
nitrile. 

15 29. A compound according to claim 1 wherein Y 2 is CE 1 , J is a bond , Z 1 is CE 3 

wherein E 1 and E 3 together form N(CH) 3 , CHN(CH) 2 , N(CH>2N, N=NCH=N or 

NCHNCH optionally substituted with halogen. 
30. A compound or pharmaceutical^ acceptable salt of solvate thereof selected from 

the group consisting of Cyclopropylmethyl-(2^,2-trifluoro-ethyl)-[2- 
20 trffluoromethyl-8-(2,4,6-tri^ 

a]pyrimidin-3-ylmethyl]-amine; Ctyclopropylmethyl-(2,2,2-trifl^ 

trifluoromethyl-8-(2,4,6-trimeth^ 

ylmethyl]-amine; Ethyl-[2-methyl-8-(2,4,6-trimethyl-phenyl)-8fl r -l,3a,7,8- 
tetraaza-cyclopenta[a]inden-3-ylmethyl]-phenethyl«amine; Cyclobutylmethyl-[2- 
25 methyl-8-(2,4,6-trimethyl-phenyl)-8i?- 1 ,3a,7,8-tetraaza-cyclopenta[a]inden-3- 

ylmethyl]-propyl-amine; [8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H- 
1 ,3a,7,8-tetraaza^yclopenta[a]inden-3-ylmethyl]-phenethyl-propyl-amine^ [8-(2- 
CMoro^,6-dimethyl-phenyl)-2-me^^ 

3-ylmethyl]-cyclobutylmethyl-propyl-amine; [8-(2-Chloro-4,6-dimethyl-phenyl)- 
30 . 2-methyl-8H-l,3a,7,8-tetiaaza^clopenta[a]inden-^^ 
amine; 8-(2-<^oix>^,6-dimethyl-phenyl>2-m 

ylmethyl>8fl-l,3a,7,8-tetraaza-cyclopenta[a]indene; 6-Chloro-2-ethyl-7-(2,4- 
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dicUorophenyl)-7H-imidazo[l,2-a]imdazole-3-caiboxylic acid N,N- 
dipropylamide; 3-[(N,N-Dipropylamino)m 

diclorophenyl)-7H-imidazo[l ,2-a]imidazole; 6-CMoro-2-etbyl-7-(2,4,6- 
trimethylphenyl)-7H-irrndaro^^ acid N- 

5 cyclopropylmethyl-N-ethylamide; 3-[(N-Cyclopropylmethyl-N- 
ethylamino)methyl]-6-chloro-2-eth^ 
a]imidazole; 6-CMoro-2-trifluoromethyl-7-(2,4,6^^ 
iirridazo[l,2-a]imidazol-3-ylme&^ 
amine; 6<Moro-2-tiffluoromethyl-7-(2,4,6-^^ 
10 a]imida2»l-3-ylmethyl]-cyclopropylmethyl-(^ 
[6-Odoro-2-trifluoromethyl-7^^ 

a]imidazol-3-ylmethyl]^yclopropylmethyl-ethyl-amin [6-Chloro-2- 
trifluoromethyl-7-(2,4,6-rxim 

ylmethyl]oyclobutylmethyl-(2,2,2-trifl^^ [6-Chloro-2- 
15 trifluoromethyl-7K2,4,6-trm 

ylmethyl]-propyl-(3,33-trifluoro-propyl)-amine; [6-Chloro-2-trifluoromethyl-7- 

(2,4,6-ttimethyl-phenyl)-7/f-imidazo[l,2-a]inu 

phenethyl-amine; [6^Moro-2-trifluoromethyl-7-(2,4,6-^^ 

iimdaro[l£-a]iimdazol-3-yto 
20 propylamine; and [6<Morx>-2-trifluoromethyl-7^ 

imidazo[l,2-a]iiiridazol-3-ylme^ 

amine. 

31. A method of treating depression, anxiety, affective disorders, post-traumatic 
stress disorder, postoperative stress, headache, drug addiction, eating disorders 

25 and obesity, sudden death due to cardiac disorders, iritable bowel syndrome, 

hypertension, syndrome X, inflammatory disorders, stress-induced immune 
suppression, infertility, stress-induced insomnia and other sleep disorders, 
seizures, epilepsy, stroke and cerebral ischemia, traumatic brain injury, yet other 
disorders requiring neuroprotection, drug or alcohol withdrawal symptoms, other 

30 disorders including tachycardia, congestive heart failure, osteoporosis, premature 
birth, psychosocial dwarfism, ulcers, diarrhea and post-operative ileus comprising 
the administration of a pharmaceutical composition comprising a compound 
according to claim 1. 
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32. A compound of Formula (WHH) 



R 

Y 





(WHH) 



R J 



wherein 



10 



15 



R 1 is H, Ci^alkyl, Ci^haloalkyU Q^alkoxy, Ci^thioalkyl, cyano, 
halo, C3_ 7 cycloalkyl, -Ci^alkylene^^Tcycloalkyl, C2-6alkenyl 
or C^alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 

XisC; 

YisC; 

X 1 is N; 

Y 1 is N; 

Y 2 isCH 2 ; 

J is CH 2 or a bond; 

Z^CHiorCCCOiand 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from the 
group consisting of Ci^alkyl, C^alkoxy, Ci^thioalkyl, Ci^haloalkyl, 
halogen, N(Ci-C4alkyl)2 and CN. 



33. A process for preparing a compound of Formula (WHH) 
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(WHH) 



wherein 

R 1 is H, Cx^alkyl, Ci-6haloalkyl, Ci^alkoxy, Ci^thioalkyl, cyano, 
halo, C3-7cycloalkyl, -Ci-6alkylene-C3.7cycloalkyl, C2n6alkenyl 
or C^alkynyl; 

R 8 is O-Ci^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
XisC; 
YisC; 
X'isN; 
Y*isN; 
Y 2 isCH 2 ; 
J is CH2 or a bond; 
zMsCHaorCCO^and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, Q^alkoxy, Ci^thioalkyl, Q. 
4haloalkyl, halogen, N(Ci-C4alkyl)2 and CN; 

20 comprising reacting a compound of Formula (UFF) 




(UFF) 



wherein 

Z, Z 1 , J and Y 2 are defined as for Formula (WHH); 



10 
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with a compound of Formula (UFF *) 




(UFFO 



wherein 

R 1 , R 8 , X, Y, X 1 and Y 1 are defined as for Formula (WHH); 

5 in the presence of a suitable base and polar aprotic solvent to yield a compound of 
Formula (VGG) 




(VGG) 



wherein 

10 R 1 , R 8 , X, Y, X 1 , Y 1 , Y 2 , J, Z 1 and Z are defined as for Formula 

(WHH); 



and reacting said compound of Formula (VGG) with a high-boiling point polar 
aprotic solvent and a suitable silver salt under suitably high temperature. 

15 

34. A compound of Formula (Z') 




20 wherein 
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R 1 is H, Ci^alkyl, Ci^haloalkyl, Ci^alkoxy, Ci^thioalkyl, cyano, 
halo, C3-7cycloalkyl, -Ci^alkylene-C^Tcycloalkyl, C^alkenyl 
or C3^alkynyl; 

R 8 is 0-C w alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 
5 XisC; 

YisC; 
X'isN; 
Y 1 isN; 

Y 2 isCHorCR 5 ; 

10 R 5 is selected from the group consisting of -CN, -Ci^_ 

alk(en)ylene-CN, halo, Ci^alkyl, C 2 -6alkenyl, C3- 
ealkynyl, Ci^haloalkyl, aryl, -Ci^alk(en)ylene-aryl, - 
Ci-4alk(en)ylene-heterocyclo, heterocyclo, -Ci- 
4alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 

15 aryl-amino, -amino-(Ci^alk(en)yl) 1 . 2 , -amino-aryl, - 

amino-heterocyclo, Ci_6alkoxy, -O-aryl and -O- 
heterocyclo; 

Z 1 is C(O); and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
20 two to three of the same or different substitutents selected from 

the group consisting of CMalkyl, C M alkoxy, Ci^thioalkyl, Ci- 
4haloalkyl, halogen, N(Ci-C4alkyl)2 and CN. 



25 35. A process for preparing a compound of Formula (Z') 
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wherein 



10 



15 



20 



R 1 is H, Ci-6alkyU Ci^haloalkyl, Ci_6alkoxy, Ci-6thioalkyl, cyano, 
halo, C3.7cycloaDcyl f -Ci^alkylene-C3-7cycloalkyl, C2-6alkenyl 
or C 3 -6alkynyl; 

R 8 is O-Q^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 

XisC; 

YisC; 

X 1 is N; 

Y l isN; 

Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C1-4- 

alk(en)ylene-CN, halo, Ci-6alkyl, C2^alkenyl, C3- 
ealkynyl, Ci^haloalkyl, aryl, -Ci-4alk(en)ylene-aryl, - 
Ci-+alk(en)ylene-heterocyclo, heterocyclo, -Ci. 
4alk(en)ylene- amino, -Ci_4alkylene-amino-Ci^alkyl, 
aryl-amino, -amino-(Ci^alk(en)yl) 1 .2, -amino-aryl, - 
amino-heterocyclo, Ci^alkoxy, -O-aryl and -O- 
heterocyclo; 

Z 1 is C(O); and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, d^alkoxy, Ci^thioalkyl, Ci_ 
4haloalkyl, halogen, NCCi-Qalkylk and CN; 

ising reacting a confound of Formula (X*) 




wherein 
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Z, Z 1 and Y 2 are defined as for Formula (Z*); 
with a compound of Formula (UFF *) 



R 8 



w // 



-Br 



(X") 



5 R l 
wherein 

R 1 , R 8 , X, Y, X 1 and Y 1 are defined as for Formula (Z'); 

in the presence of a suitable base and polar aprotic solvent to yield a compound of 
Formula (Y') 

10 

ZH 



R 8 y Y 2 ■/ 

X\ /) Br (Y") 



\\ // 

wherein 

R 1 , R 8 , X, Y, X 1 , Y\ Y 2 , Z 1 and Z are defined as for Formula (Z*); 

and reacting said compound of Formula (Y*) with a high-boiling point polar aprotic 
15 solvent and a suitable silver salt under suitably high temperature. 

36. A compound of Formula (AA*) 

R 8 y Y \ 1 

R 1 ' X 
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wherein 

R 1 is H, Ci^alkyl, C l - 6 haloaIkyl, Ci^alkoxy, Ci-6thioalkyl, cyano, 
halo, C^cycloalkyl, -Ci^alkylene-C^Tcycloalkyl, C^alkenyl 
or C3^alkynyl; 

5 R 8 is OCi^alkyl, -N(CH 3 )(OCH 3 ) or other suitable leaving group; 

XisC; 
YisC; 
X 1 isN; 
Y 1 isN; 

10 Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -Ci^_ 

alk(en)ylene-CN, halo, Ci-salkyl, C 2 -6alkenyl, C3- 
6 alkynyl, Ci^haloalkyl, aryl, -Ci^alk(en)ylene-aryl, - 
Ci^alk(en)ylene-heterocyclo, heterocyclo, 
15 4alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 

aryl-amino, -amino-(Ci-6alk(en)yl)i- 2 , -amino-aryl, - 
amino-heterocyclo, Ci-6alkoxy, -O-aryl and -O- 
heterocyclo; 

Z 1 is CR 7 ; 

20 wherein R 7 is chloro or bromo; and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
the group consisting of Ci^alkyl, Ci^alkoxy, C^thioalkyl, d. 
4haloalkyl, halogen, N(Ci-C4alkyl)2 and CN. 

25 37. A process for preparing a compound of Formula (AA') 
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(AA 1 ) 



wherein 

R 1 is H, Ci^alkyl, Ci^haloalkyi, Ci-ealkoxy, Ci^tfaioalkyl, cyano, 
5 halo, C3-7cycloalkyl, -Ci-6alkylene-C3.7cycloalkyl, C^plkenyl 

or C3^alkynyl; 

R 8 is 0-C M alkyl, -N(CH 3 )(OCH3) or other suitable leaving group; 

Xis C; 

YisC; 

10 X 1 is N; 

Y 1 is N; 

Y 2 isCHorCR 5 ; 

R 5 is selected from the group consisting of -CN, -C1-4. 

alk(en)ylene-CN, halo, Ci^alkyl, C 2 ^alkenyl, C3- 

15 ealkynyl, Ci-6haloalkyl, aryl, -Ci.4alk(en)ylene-aryl, - 

Ci-4alk(en)ylene-heterocyclo, heterocyclo, -Ci- 
4alk(en)ylene- amino, -Ci^alkylene-amino-Ci^alkyl, 
aryl-amino, -amino-(Ci-6alk(en)yl)i_ 2 , -amino-aryl, - 
amino-heterocyclo, Ci^alkoxy, -O-aryl and -O- 

20 heterocyclo; 

7} is CR 7 ; 

wherein R 7 is chloro or bromo; and 

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with 
two to three of the same or different substitutents selected from 
25 the group consisting of Ci^alkyl, Ci^alkoxy, Ci-e>thioalkyl, Q. 

4haloalkyl, halogen, N(Ci-C4alkyl) 2 and CN; 
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comprising reacting a compound of Formula (Z') 




5 wherein 

R\ R 8 , X, Y, X l f Y\ Y 2 , and Z are defined as for Formula (AA>); 
and 

Z^sCCO); 

with phosphoryl trichloride or phosphoryl tribromide, neat or with a suitable solvent 
10 and without a base or with a suitable base. 
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